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Summary 
This report is one of a series of reports on social, economic and nutritional conditions 
in Coast Province, more particular in K wale and Kilifi Districts. The series covers 
several connected studies that were carried out between July 1985 and July 1987 by a 
team of researchers under the Food and Nutrition Studies Programme. 
The objectives of this particular study on Dairy Development in Kilifi District are, 
firstly, to assess the importance of - small-scale - intensive dairy farming as promoted 
by the Ministry of Livestock through the National Dairy Development Programme 
(DDP) compared with other types of small-scale dairy farming; secondly, to assess the 
importance of intensive dairy farming for the household economy and nutrition of the 
smallholder households concerned; and thirdly, to assess the importance of this 
economic activity for the nutrition of the local community. 
For the purpose of this study five groups of households have been designated: 
- DDP-farmers, 
- independent dairy farmers (neighbours ofDDP-farmers keeping cattle), 
-livestock farmers (traditional farmers in the drier part of the province), 
- DDP-customers (rural households regularly buying milk from DDP-farmers) and 
- a comparison group drawn from the general population of farming households. 
Field surveys took place from May till July 1987. The data collected concern: 
household characteristics, dairy farming and production, milk sales, household food 
consumption, milk consumption and nutritional status of pre-school children. 
Constraints for intensive dairy farming in Kilifi District are quite different from those in 
the high-potential areas of Kenya: cattle diseases such as trypanosomiasis and East 
Coast Fever are more prevalent; temperatures are higher; soil fertility is lower; rainfall is 
less predictable, which makes fodder crop cultivation more complicated and fodder 
conservation necessary; and farmers with former experience in dairy farming are rare. 
On the other hand, there are the advantages of a high price for milk and of marketing 
opportunities in the urban and tourist centres. 
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The government tries to improve livestock production in different ways, and at different 
levels, notably through research on tick-borne diseases and trypanosomiasis; rural 
extension and training of farmers; construction of communal dips; provision of a 
veterinary service and artificial insemination; credit facilities. In addition there is the 
national Dairy Development Programme: the introduction of small-scale dairy units with 
the aim to assist smallholders with dairy production. 
In Kilifi District two dairy farming systems are being promoted by DDP; a zero-grazing 
system for the wetter parts of the district and a semi-zero-grazing system for the drier 
areas. The results of the zero-grazing units are promising but farmers following the 
semi-zero-grazing system have to cope with a high mortality rate of their grade cattle 
and also face a shortage of fodder. The two DDP-systems are capital and labour 
intensive and depend more on the use of purchased inputs and services than traditional 
dairy systems. Milk production per cow but also per farm at DDP-farms is higher than 
at other dairy farms. The closer to urban and tourist centres, the more easily farmers 
can sell their milk at a high price. Farmers farther away depend more on local demand 
and have to accept lower prices. This is true for DDP-farmers as well as for other dairy 
farmers. 
The average size of households ofDDP-farmers is remarkably high compared with that 
of the general population (14.9 versus 10.0 members). The same applies to the average 
farm size (28.5 versus 9.0 acres). The average household income is high and nearly all 
DDP-farmers belong to the group of wealthy and middle-class households. This, not 
only because of the income from dairy farming but also because of a high income from 
off-farm employment. Income from livestock represents about one third of total 
household income. The same applies in the case of the two other groups of dairy 
farmers. In respect of other household characteristics - such as household size, farm 
size, number of people engaged in off-farm employment, and educational level - the 
group of DDP-farmers also has more in common with the latter two groups than with 
the general population. 
Within the group of DDP-farmers two sub-groups can be distinguished: one formed by 
farmers who employ labourers and a group of farmers who run the dairy unit with 
family members only. At farms employing labourers, the dairy unit appears to be an 
alternative for other investments and these households keep more cattle, are more 
wealthy and more involved in off-farm activities than the households not employing 
labourers. The latter depend more on agriculture and in these households dairy farming 
competes more with other activities. 
The use of milk for home consumption in Kilifi district is low; the average daily 
consumption per household was 1.6 litres in the group of DDP-farmers, 1.8 litres in 
the group of independent dairy farmers and 1.2 litres among the livestock farmers in the 
hinterland. At the DDP-farms about 17% of the milk production is used for home 
consumption, in the two other groups this is about a third. 
The local milk clients of DDP-farmers consist primarily of households of wage earners. 
They are mainly found among the few well-off households that depend on better paid 
permanent jobs near home, in the non-agricultural sector or offered by the government. 
On average they buy about one litre of milk per day. 
Milk consumption among households of the general population is rare and irregular. 
The price of milk compared to other commodities such as maize and beans is high. 
Given the fact that two-thirds of the households have a daily energy intake that is 
considerably below requirements it is - from a nutritional point of view - more 
reasonable for these households to spend extra shillings on staple foods than on milk. 
The nutritional status of pre-school children in DDP-households and among the DDP-
customers is better than among children from the general population. The better results 
are most likely due to better child care in general, of which milk consumption is but one 
aspect. 
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1. Introduction 
The present study is one in the series on Nutrition in Rural Development, one of the 
central topics of the Food and Nutrition Studies Programme (FNSP). The general 
objectives of programme are, fIrstly, to contribute knowledge on the nutritional effects 
of different types of agricultural and rural development projects among rural 
populations in Kenya; secondly, to assist in developing the necessary insights to 
monitor nutritional objectives in development programmes; and thirdly, to collect 
information about food practices and nutritional conditions among the rural populations 
at district level. 
Over the last decade the strengthening of the agricultural sector has been regarded as 
one of the main development priorities for countries of sub-Saharan Africa (OUA, 1981; 
World Bank, 1981; ECA, 1989; World Bank, 1989). Suggested policy measures 
include improvements in marketing arrangements, credit facilities, training and 
extension services focussing on changing farming methods and practices. Essential 
changes include the introduction of new crops and improved crop varieties, mixed 
farming, modern farming techniques and production methods, as well as alternative 
land tenure arrangements. 
In general, the expectation is that such changes will not only lead to increased 
production but will also result in increased incomes and higher standards of living. 
Higher outputs may result in increased food availability or, alternatively, production 
increases of commercial commodities may generate higher incomes which can improve 
the food security of households involved. However, there is also substantial evidence 
that production increases are often realized at the expense of the nutritional situation of 
the rural population, specially the more vulnerable groups as women and children. 
Different studies point to various underlying economic, social and cultural factors 
(Fleuret & Fleuret, 1980; Lunven, 1982; Kennedy & Pinstrup-Andersen, 1983; 
Hyden, 1988). As a consequence it is increasingly recognized that it is necessary to 
introduce nutritional objectives in agricultural and rural development projects and 
programmes (Pacey & Payne, 1985; Niemeyer & Hoorweg, 1989; Oomen, 1990). 
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The pressure on land resources in Kenya threatens the future balance between national 
food demand and national food production (Senga et aI., 1981; World Bank, 1983). 
The existing agro-eclogical potential for rain-fed farming is quite limited and the 
country is, in fact, already short of good agricultural land (Ruigu, 1987). High and 
medium potential lands with good to fair prospects for crop production and intensive 
livestock activities cover only 20% of the land area. The agricultural land is unevenly 
distributed over the country. The high and medium potential zones are found in the core 
region of the Central Highlands, the plateau adjoining Lake Victoria and the Uganda 
border, and the very narrow strip near the Indian Ocean. The rapid population growth, 
however, necessitates substantial increases in food production in the near future, 
together with increases in the production of export crops. Production increases will 
depend on the possibilities of bringing remaining, often marginal, areas into 
production, and intensifying crop cultivation as well as dairy and livestock farming 
(GOK, 1986). 
Dairy farming in Kenya is an important component of the national economy. The 
number of dairy cattle is about 2.5 million out of a total cattle population of well over 
10 million. National milk production was estimated at about 1.6 billion litres per year 
and the value of milk production ranked second to that of coffee. The production is 
realised for 60% by smallholders, 30% by large-scale dairy farms and the remaining 
10% by the pastoral population in the more remote areas of the country. Over the period 
1980-1987 there has been an increase in milk production of 2.3 % per year, but if the 
present growth in demand for milk and dairy products continues, production will need 
to be more than doubled by the year 2000 to cover national demand. The bulk of this 
production increase will have to come from the smallholder herd (Mbogoh & 
Ochuonyo, 1990; GOK, 1986). 
In response to these prospects, the government is actively stimulating the intensification 
of dairy farming also in areas which were previously regarded unsuitable, such as 
Coast Province. As part of this strategy the National Dairy Development Programme 
(DDP) extended its activities to Kilifi District. The objective of the programme is to 
improve dairy management on smallholder's farms, mainly through the introduction of 
so-called 'zero-grazing'. The experience in Kilifi District is of particular interest 
because it stands as an example for areas with a relatively low ecological potential for 
dairy farming. 
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Milk is a valuable commodity because of its nutritional characteristics, particularly in 
relation to child nutrition. Milk is an important weaning food in many parts of Kenya. It 
has been suggested that the availability of milk is one of the intervening variables 
determining the better nutritional condition of certain segments of the child population 
in other parts of Kenya (Hoorweg, Niemeyer & Steenbergen, 1983; Steenbergen, 
Kusin & Jansen, 1984; Niemeyer et al., 1985). In this context and against the 
background of the relatively high prevalence of childhood malnutrition in Kilifi District 
(CBS, 1983) it was considered of further interest to study the effect of an increase in 
milk availability on milk consumption as well as the nutritional status of pre-school 
children (FNSP, 1987). 
The objectives of the present study on Dairy Development and Nutrition are: firstly, to 
assess the importance of the systems of - small-scale - intensive dairy fanning 
promoted by the National Dairy Development Programme compared with other types of 
small-scale dairy farming in Kilifi District; secondly, the importance of improved dairy 
fanning for the economy and nutrition of the households concerned; and thirdly, the 
importance of rural dairy production for the nutrition of the local community. 1 
The present report starts with an introduction of Coast Province and Kilifi District in 
Section 2, followed by a general description of dairy fanning and milk consumption in 
Kilifi District in Section 3. The research objectives and study design are fonnulated in 
Section 4. The findings regarding the socio-economic household characteristics of the 
respective study groups are presented in Section 5. The results of the production study 
are given in Section 6; they refer to differences in fanning, dairy production and milk 
sales between DDP-fanners and two other groups of dairy farmers; and next, they 
consider the importance of intensive dairy farming for the economy of the DDP-
households involved. Section 7, covers the results of the consumption study; this study 
focuses on food consumption, milk consumption, and nutritional status of pre-school 
children. Here the DDP-households, as consumers of their own produce, are compared 
with other consumers, notably neighbours buying milk from them and a sample of the 
general population. In Section 8 the results are discussed in the light of the objectives of 
1 Preliminary results of this study were presented at the FNSP-seminar in Mombasa in June 1988 
(FNSP, 1988) and a draft version of this report was presented and discussed at the FNSP-seminar on 
"Seasonality, Settlement and Dairy Development in Coast Province" in Ukunda in November 1990 
(FNSP, 1991). Other studies carried out by FNSP in Kwale and Kilifi district concern nutritional 
conditions at settlement schemes (Hoorweg et al., 1990) and seasonality in food production and 
nutrition (Hoorweg et aJ., 1988; Foeken & Hoorweg, 1988; Foeken et aJ., 1989; Niemeyer et al., 
1990). Supplementary to the main studies are a study on women groups (Maas & Hekken, 1990); 
farming systems (Oosten, 1989); and childhood malnutrition (peters & Niemeyer, 1987). 
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this study and in the perspective of rural development in Kilifi District in general. The 
conclusions of this study are formulated in Section 9. 
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2. Coast Province & Kilifi District 
Coast Province is the third area of population concentration in Kenya, numbering 1.3 
million people in 1979, now estimated at more than 2 million. The economic 
development of the region has not kept pace with that of the central and western parts of 
the country. Although the coastal region was relatively prosperous in pre-colonial and 
early colonial times through trade with the interior of East Africa, the opening up of the 
highlands by European settlers and the creation of the railway meant an inevitable shift 
of development towards the interior (Cooper, 1981). Since then, the economic 
development has been mainly dependent on agriculture as the growth of employment 
opportunities outside the agricultural sector has been limited, although in the past 
decades the tourist sector has grown considerably in importance. 
The total number of inhabitants in Kilifi District in the census year 1979 amounted to 
430,000, i.e a third of the total population of Coast Province. The majority belongs to 
the Mijikenda population groups, of which the Giriama is numerically the most 
important. The Rabai, Ribe, Kambe, Jibana, Chonyi and Kauma are smaller in number 
and live in the southern parts of the District. This is also the part where the average 
population density is the highest - up to 150 - 200 per km2 (CBS, 1981a; Spear, 
1978). 
Coast Province scores comparatively low on accepted development indicators such as 
infant mortality (129 vs 109 for all Kenya), childhood malnutrition (stunted 39 % vs 28 
%; wasted 5% vs 3 %), and enrollment of girls in primary education (58% vs 83%). 
The living conditions in large parts of the Province are harsh. As a result, estimates 
place the prevalence of rural poverty at 40 % or more of the households, higher than in 
Kenya as a whole (Foeken et aI., 1989; Greer & Thorbecke, 1986). The agro-
ecological potential of the region is moderate and for most households agriculture offers 
insufficient opportunities to earn a livelihood. This only tends to get worse because 
prices for agricultural products do not keep pace with rising costs of living. 
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The most fertile soils are also located in the south-eastern part of Kilifi District (MPND, 
1989). In the other parts most soils are chemically poor (Boxem et aI., 1987). The 
warmest period is from January to April, when daily temperatures average more than 
300 C. Rainfall is bi-modal, with the long rainy season starting around April and the 
short rainy season around October. Going inland the amount of rainfall diminishes 
from 1200 to 400 mm annually, while the potential evapo-transpiration increases 
(Braun, 1982). As a consequence rainfall is the dominant factor governing the agro-
ecological potential in the district and has led Jaetzold & Schmidt (1983) to determine 
different Agro-Ecological Zones. The zones are named after the potential for 
agricultural production, although the actual exploitation of the land can be quite 
different. The Coconut-Cassava Zone (CL3) has a potential for a range of food and 
cash crops, while this range is more limited in the Cashewnut-Cassava Zone (CL4). 
The Livestock-Millet Zone (CL5), offers little potential for rainfed agriculture and the 
Ranching Zone (CL6) hardly any. The last two zones principally have potential for 
extensive livestock keeping. 
Closely correlated with differences in agro-ecological potential and population density, 
different land use and farming systems exist (Floor, 1981; Jaetzold & Schmidt, 1983; 
Schreurs, 1982; Waayenberg & Salim, 1983). Farming systems in the CL3 and CL4 
zones show varying combinations of the cultivation of food and tree crops 
(maize/cassava/ banana with coconut-/cashewnut /fruit trees) with the rearing of 
livestock as a side activity. At the DDP-farms the above-mentioned activities are 
combined with - small-scale - intensive dairy farming, including the cultivation of 
fodder crops. Farming systems in CL5 and in CL6 are dominated by extensive 
livestock keeping on common land and some cultivation of food crops. 
Although nearly all households in the rural areas are involved in farming, off-farm 
employment has become the main source of income. Findings regarding the general 
population (Foeken et aI., 1989; Hoorweg et aI., 1990) show that nearly two thirds of 
the households are involved in off-farm activities, and that on average the income from 
employment represents about 60 % of the total household income. 
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3. Dairy Farming and Milk Consumption in Kilifi District 
3.1 Dairy farming in Kilifi District 
The total cattle population in Kilifi District has been estimated at about 213,000 head, of 
which 13,000 are of improved breeds (MALD, 1986). Detailed information about the 
distribution of the local cattle over the district is limited but most of the cattle - of the 
Small East African Zebu type - are found in the hinterland under traditional range land 
husbandry systems. In the CL3 and CL4 zones there are few cattle and the occasional 
herd usually numbers less than 25 animals (Bartman, 1984). 
Improved dairy cattle is mainly found in the CL4 zone close to the coast on medium and 
large-scale farms. Recently the number of animals at smallholder farms in the CL3 zone 
has increased, among others through the Dairy Development Project (MALD, 1986). 
The main constraints for keeping grade cattle is the presence of tick-borne diseases and 
trypanosomiasis transmitted by tse-tse flies. Apart from measures by government 
agencies to assist in the control of these diseases, the management practices of the 
individual cattle holder are of crucial importance in this respect. Under the given 
conditions the medium potential dairy breeds such as Ayrshire, Guernsey, Jersey, 
Brown Swiss, Sahiwal and crossbreeds with local cattle seem to do better than high-
potential breeds such as Friesians (Slooten, 1986). 
Most of the local cattle is kept by Giriama farmers living in the hinterland (CL5 zone) of 
Kilifi District (Spear, 1978). Cattle is kept for different purposes but the impression is 
that the traditional role of cattle in these societies is diminishing. The dowry is still 
expressed in number of cattle although it is more and more often paid in cash. 
Historically cattle also was an important reserve for periods of food shortage (Herlehy, 
1983). It still plays this role, but since the opening of the hinterland and the involvement 
of the population in employment alternative ways to secure survival exist. 
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Characteristics of the traditional husbandry system are communal grazing, looking after 
cattle of others, pooling and distributing cattle over several herds. Over three quarters 
of the herds are composed of cattle from different owners (2 to 9 owners per herd), 
while nearly one third of the herd keepers have lent out cattle to other caretakers 
(Bartman, 1984). These practices leave few possibilities to improve the productivity of 
the system. The demarcation of range land and the creation of group ranching by the 
government have given a certain protection against intruders who want to cultivate 
crops or graze their cattle in the area, but more measures seem necessary to increase 
production and to prevent the degradation of common pastures. 
Another type of traditional cattle farming can be found in and near towns along the 
coast. For long dairy cattle has been kept on Mombasa Island, while grass was 
collected from the surrounding areas. With the development of Kenya Cooperative 
Creameries (KCC) this type of farming has lost its importance but it still exists. In 
Mambrui cattle is kept on the beach and grazes in the surrounding areas. Most of the 
milk is transported to Malindi. 
Modern dairy farming was introduced at the coast some years after Independence, Kilifi 
Plantation being one of the most important pioneers, at present with about 2,500 dairy 
cows. Others have followed since then, such as Vipingo Estate with a herd of a few 
hundred cattle. The production systems are characterized by: grade dairy cattle; fenced 
pastures, rotational grazing and silage making; use of by-products such as oilseed cakes 
and sisal-wastes; cultivation and use of cassava as cattle feed; intensive disease control; 
a high level of management. The milk is processed and marketed by the enterprises 
themselves. 
Several individual farmers have also tried to keep grade or crossbred dairy cattle with 
varying results. Since 1980 the Ministry of Livestock Development tries to support 
dairy development by promoting - small-scale - intensive dairy farming through the 
National Dairy Development Project. 
3.2 National Dairy Development Project 
The Dairy Development Project (DDP) is a bilateral development programme of the 
Government of Kenya and the Government of the Netherlands, coordinated by the 
Ministry of Livestock Development in Nairobi. The project started on 1 st January 
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1980. One of the principal objectives is to improve dairy management practices on 
mixed farms of smallholders, mainly through the introduction of a zero-grazing dairy 
system. In total, 150 demonstration-units have been established - at first distributed 
over seven districts. The system is characterized by keeping the cattle pennanently in 
the stable. As a consequence all the feed, including fodder and water, has to be brought 
to the animals. The main conditions for the viability of the system are the cultivation of 
fodder crops and the availability of water. The use of Artificial Insemination (A.I.) is 
recommended because it makes the presence of a breeding bull at the farm unnecessary 
and the capacity of the unit can than solely be used by cows and other female stock. 
The production system is labour-intensive with a regular income throughout the year, 
while the output per acre compares favourably with that of cash crops (Valk, 1985b; 
Mwangi et aI., 1986). 
Most of the participants of the DDP-programme are situated in areas with a high 
potential for dairy farming and with a long tradition of smallholder dairy farming, such 
as Kakamega, Kericho, Kiambu and Meru District. A small but growing number can be 
found in the drier and warmer areas, such as South Nyanza and Kilifi District. In these 
two districts DDP has promoted also a semi-zero-grazing system where cattle is grazing 
on fenced pastures during the day and supplemented with Napier grass or silage in the 
stable at night. 
In Kilifi District the constraints for the DDP-system are quite different from those in the 
high-potential areas. In general there is more land available, but soil fertility is lower 
and rainfall less predictable, which makes fodder crop cultivation more complicated and 
fodder conservation necessary. The climate is favourable for vectors of cattle diseases 
such as tse-tse flies and ticks that transmit trypanosomiasis respectively East Coast 
Fever (ECF). As a consequence a more intensive system of disease control is required. 
Due to the hostile environment for grade cattle in the district, few DDP-participants 
have their own grade or crossbred cattle to start with and therefore have to purchase 
suitable animals. For the same reason only few grade cows are for sale at other fanns. 1 
Consequently the investment costs are high, with the result that the participants in Kilifi 
District depend more heavily on loans to start with intensive dairy farming than fanners 
in districts with a longer dairy tradition and where more farmers can start with their 
own stock. On the other hand, there are the advantages of a high price for milk and of 
marketing opportunities in the urban and tourist centres. 
1 The main supplier for DDP-farrners is Kilifi Plantation Ltd., which has about 75 -100 heifers per 
year available for sale to local smallholders. 
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The total number of registered DDP-farms in Kenya as of April 1986 was 1,162 with 
72 farms in Kilifi District. Projections foresee an increase to 220 participating farmers 
in Kilifi in the following four years. Data available from studies by Valk (1986) on 64 
DDP-farms in Kilifi District - 41 farms with zero-grazing and 23 with semi-zero-
grazing - show an average farm size of 13.4 acres, of which 2.0 acres with Napier 
grass, 2.9 acres with other roughage and 8.5 acres for other agricultural activities. The 
average number of cows at zero-grazing farms was 2.3, without followers. 1 At semi 
zero-grazing farms the number varied from 2 to 8. The average investment costs 
necessary to transform a part of the farm in a small dairy enterprise amounted to sh 
13,580 of which 92% was covered by loans. The total capital invested in the dairy 
enterprise of the 64 farms averaged sh 21,400, cattle representing 50% of this value. 
Annual production over the period 1984 - 1985 was estimated at 1,942 litres per cow, 
slightly lower than the national DDP-average of 2,255 litres per cow.2 On average a 
dairy unit in Kilifi District required 354 man-days per year (Valk, 1985a), confirming 
the labour-intensive character of the dairy systems. 
3.3 Milk production and consumption 
In the drier areas milk has traditionally been an important product. Cows are milked by 
the households looking after the cattle and the milk usually forms the payment for their 
services. Accurate data on milk production in Kilifi District are not available. A general 
calculation arrives at an average production for human consumption of about 56,200 
htres per day, of which 55% from farms with improved breeds and 45% from the local 
herds.3 This average hides the seasonal fluctuations in milk production which are more 
pronounced in the local herd than at farms with improved breeds, as the first are more 
exposed to changes in natural conditions.4 
The modem dairy enterprises process at the farm and sell to customers at their own 
distribution centres or to shopkeepers. Some deliver part of their production to KCC in 
1 Followers are bulls, young stock and calves. 
2 The net cash surplus of sh 4,484 per cow, however, was much higher than the national average of sh 
2,681 per cow. This was mainly caused by a higher milk price in Kilifi (sh 4.50 versus 3.80 per litre) 
and a lower home consumption of milk (21 versus 36%). The average cash return per man-day was also 
much higher (sh 46.90 per man per day) than the national DDP-average (sh 27.80). 
3 See: Notes on Calculations and Miscellaneous Information, item 10. 
4 At the end of the 1970s the quantity of milk supplied by farmers from the hinterland of Kwale and 
Kilifi District to the Mariakani Milk Plant ranged from 30,000 - 35,000 litres/day in the wet season to 
less than 5,000 litres/day in the dry season (Booker International, 1982). 
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Mariakani. Next to this factory, KCC runs a milk processing plant in Miritini near 
Mombasa with a capacity of 120,000 litres per day. This plant produces recombined 
milk mainly for the school milk programme and the market in Mombasa. Smallholders 
in the coastal region tend to sell milk directly to households, shops, (local) hotels or 
through hawkers. The price they received in 1987, was about sh 5.5 /litre, close to that 
of packaged milk from KCC. The price in the hinterland was much lower, about sh 2.5 
/litre. Here, part of the production is still used to make ghee which is sold at markets in 
coastal towns. 1 
Little is known about local demand and consumption in the rural areas of Kilifi District, 
although existing information (CBS, 1981b) and data collected by FNSP-surveys of 
the companion studies indicate that the consumption level is low (Foeken et al., 1989; 
Hoorweg et al., 1990). 
1 In the 1970s the Kwale - Kilifi Dairy Cooperative Union had collected for several years milk from 
farmers in the hinterland. After the KCC had taken over this cooperative, it was decided to discontinue 
the operation (Booker International, 1982). 
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4. Research Objectives & Design 
4.1 Research objectives 
The objectives of the study are, fIrstly, to assess the importance of the DDP-promoted 
type of farming compared with other types of small-scale dairy farming; secondly, to 
assess the importance of improved dairy farming for the household economy and 
nutrition of the smallholder farmers concerned; and thirdly, the importance of rural 
dairy production for the nutrition of the local community. 
For the DDP-farmers dairy farming is fIrst of all a source of income comparable with 
other economic activities such as cultivation of food crops and tree crops. This income 
mayor may not be used for food purchases. Furthermore, part of the milk production 
is used for home consumption and in that way contributes to the nutrition of the 
households of DDP-farmers. The other part of the production enters the local market 
and is usually sold to neighbours and, in that way, improved dairy farming also has 
effects for the local community. 
Since so many different factors, separately or in combination, contribute to differences 
between households, insight is required into the complex relationships between food 
production, food consumption and physical well-being. SpecifIcally, the following 
aspects will be taken into consideration: 
= differentiation in socio-economic terms among the households; 
= extent and nature of farm activities; 
= extent and nature of off-farm activities; 
= variations in food consumption; 
= variations in nutritional status of pre-school children. 
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4.2 Study design 
For the purpose of this study five groups of households have been designated: 
- DDP-farmers, 
- independent dairy farmers (neighbours of DDP-farmers keeping cattle), 
- livestock farmers (traditional farmers in the drier part of the province), 
- DDP-customers (rural households regularly buying milk from DDP-farmers) and 
- a comparison group drawn from the general population of farming households. 
All groups are located in the area with a potential for intensive dairy farming (CL3 and 
CL4) with the exception of the livestock farmers who stay in the drier hinterland (CL5) 
of Kwale and Kilifi District (Table 1). 
Table 1 
Study Groups 
DDP-
fanners 
Number of households 30 
Divisions Bahari 
Ganze 
Kaloleni 
Agro-Ecological Zone CL3-CL4 
1. In Kwale District 
DDPjarmers 
Indep. dairy Livestock 
fanners fanners 
25 
Bahari 
Ganze 
Kaloleni 
CL3-CL4 
11 
Bamba 
Kinango1 
CL5 
DDP- General 
customers popUlation 
24 90 
Bahari 
Ganze Ganze 
Kaloleni Kaloleni 
CL3-CL4 CL3-CL4 
The group of DDP-farmers is formed by 30 households with a dairy unit. For the 
purpose of this study only farms were selected that started intensive dairy farming 
before 1985 and that could be considered fully operational; 12 in Bahari, 9 in Ganze 
and 9 in Kaloleni Division. 1 The DDP-farmers were contacted with the assistance of 
the local DDP-staff. 
Independent dairy farmers 
The group of independent dairy farmers includes households of individual cattle 
farmers living in the near surroundings of the DDP-farmers. They keep cattle for their 
own account but are not (yet) following the Dairy Development Programme. The DDP-
farmers were asked to make a list of neighbours keeping cattle and one independent 
lOut of a total of 77 DDP-fanns at the time, only 33 thus qualified. One of these farms had been used 
for pre-testing and at two other the owners were not available for questioning, leaving a sample of 30 
households for the study. 
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dairy farmer was selected at random for each DDP-farmer. This group counts 25 
households. 1 
Livestock farmers 
The group of livestock farmers is composed of households looking after herds of more 
than 20 head of cattle in the hinterland of Kilifi and K wale District. In these areas 
livestock is important but there is no potential for intensive dairy farming. The 
households were drawn from standing survey populations in two locations (Hoorweg 
et.al., 1988). This group consists of 11 households.2 
DDP-customers 
The group of DDP-customers consists of households regularly buying milk from DDP-
farmers and living in the same location as the farmers. The DDP-farmers were asked to 
list their regular local clients and one household for each of the DDP-farmers was 
selected at random, when ever possible. This group counts 24 households.3 
General population 
The study group representing the general population consists of two samples of 
farming households in Chilulu and Ditzoni locations from previous surveys (Hoorweg 
et.al., 1988). They are located in the centre of the area under study. For the purpose of 
this study data sets of 90 households were available.4 
4.3 Data schedule and analysis 
The data consist of survey information from single visits to the selected households, 
using a shortened version of the general questionnaire from the companion survey on 
seasonality (Hoorweg et.al., 1988). The questionnaire regards: housing circumstances 
and living conditions; demographic characteristics of household members; farm 
characteristics; food consumption; and nutritional status.S In addition two 
supplementary questionnaires were developed: one regarding dairy farming; milk 
1 In the case of five DDP-farmers (four in Ganze and one in Kaloleni Division) there were no 
neighbours that could be considered independent dairy fanners. 
2 The standing sample in this area totalled 2xSO=I00 households but only 11 households qualified in 
respect of herd size. at the time of study. 
3 Six DDP-farmers did not have any regular customer at the time of study. 
4 The standing sample here totalled 2xSO=I00 households; 10 households were excluded because the 
data sets were incomplete. 
S More information on the general questionnaire. see: Notes on Calculations & Miscellaneous 
Information. item 1 
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production; milk sales and destination; and one regarding milk consumption. 1 
Preliminary questionnaires were drafted and tested in April 1987, followed by data 
collection in May-July 1987. The interviews were carried out by seven enumerators, 
from the respective research locations, who already had been trained for earlier FNSP-
surveys. They were in the age range of 18 and 25 years and had completed at least four 
years of secondary education. All interviews were conducted in the local vernacular. 
Completed questionnaires were checked twice weekly by supervisors and senior staff. 
In case of missing data, compounds were revisited. 
Information on household characteristics and household income has been collected for 
each of the five of study groups and results are presented in Section 5. Data on milk 
production regard three groups; the DDP-farmers, the independent dairy farmers and 
the livestock farmers This part of the study - further referred to as production study - is 
presented in Section 6 and focuses on farming practices, milk production and milk sales 
as well as on the importance of dairy farming for the economy of the households 
involved. Information on milk consumption regards the groups of DDP-farmers, DDP-
customers and general population This part of the study is further referred to as 
consumption study and focuses on milk consumption, food consumption and 
nutritional status of pre-school children (Section 7). Full and detailed data are listed in 
the appendices with a breakdown for the study groups concerned. In the text selected 
information is presented in the form of summary tables. 
The household is the main unit of analysis. A household is defined as a group of people 
who reside together under one roof or under several roofs within a single compound, 
who are answerable to the same head, share a common source of food and are engaged 
in the exploitation of a common holding. Members of the household can be persons 
who are either resident, part-time resident or non-resident. In accordance with the study 
on seasonality (Hoorweg et.al., 1988). Household size is expressed in number of 
consumer units per household. One consumer unit (cu) refers to the energy requirement 
of a reference adult male. Each household member has been expressed as a ratio of this 
unit on the basis of his/her estimated energy requirement and his/her degree of 
residency and frequency of visit to the household. It is assumed that the number of 
consumer units relates proportionally to the energy requirement of the household, but 
also to other primary needs such as shelter and clothing - at least in the poorer strata of 
the population. Consequently, food consumption figures have been expressed in this 
way, as well as household income figures, in an effort to standardize for household 
1 See: Notes on Calculations & Miscellaneous Information, item 2. 
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size. Detailed information on definitions, other calculations and analysis procedures, in 
so far not described in the text, are presented in separate notes on calculations and 
miscellaneous information (items 3 - 10). 
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5. Household Characteristics 
In this section the basic information concerning demographic, social and economic 
characteristics of the five study groups is presented. 1 Summary data of the main 
household characteristics are given in Tables 2 - 4. Detailed information is listed in 
Appendices 1 - 25. 
The study groups are located in the CL3-4 zones of Kilifi, with the exception of the 
livestock farmers in the drier hinterland (CL5). The households of the DDP- farms are 
located in Bahari, Kaloleni and Ganze divisions, generally within easy reach from the 
main roads and, which is equally important, in the vicinity of water pipelines. 
Consequently the households of independent dairy farmers and DDP-customers are 
also situated fairly close to these amenities. The households of the general population 
are located in a more scattered way, and are at varying distances from the main roads 
and pipelines. The infrastructure in the hinterland is less developed; roads are rough 
and distances to the main centres of the district are long. For their water supply these 
households depend on surface water or on a pipeline at long distance from the 
compound. 
The population of the study groups consists mainly of Mijikenda, with some Swahili 
families and people from up-country. Extended households are common, either because 
of polygamy, multi-generations and/or multi-households of the same generation. As a 
result, many households have a large number of dependents (Table 2). Some 
household members are not residing at the compound but are (temporarily) away from 
home for work, schooling or other reasons. Differences in residency, sex and age of 
household members have been taken into account by the calculation of the number of 
consumer units (cu) per household as described in the previous section (p.28-29). 
In respect of farming, land and access to land are important not only for food crop 
production but also for cash crop cultivation and intensive dairy farming. Most fanners 
1 The household characteristics of the group of livestock farmers refer to the situation in 1985-86 when 
the households concerned were part of an other survey, as mentioned in Section 4. 
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have access to several plots, of which some are at considerable distance from the 
compound (Appendix 8). Few plots have been registered and in most cases land use 
patterns still follow traditional rules. The situation at the settlement schemes along the 
coast is more clear, but even so many tenants have land rights elsewhere or allow other 
people to cultivate on the land in the schemes. 
Farming practices in respect of food crop cultivation are labour-intensive, mainly 
carried out by women and hardly modernized (Waayenberg, 1987; Oosten, 1989). The 
main food crops are maize, cassava, bananas and pulses. On average, food production 
is low and is less than the annual requirements of the households as shown by the 
degree of food self-sufficiency which varies between 30 and 50% (Table 2). The 
economic value of food crops per household is expressed in shillings per consumer unit 
(Table 3). 
Table 2 
Household Characteristics 
DDP-
farmers 
N=30 
Indep. dairy Livestock 
farmers farmers 
N=25 N=11 
DDP- General 
customers population 
N=24 N=90 
------------------_ .. _--------------------------------- ... _----------------
Household members 1 14.9 17.6 15.2 10.5 10.0 
Consumer Units (cu)1 8.9 10.7 9.9 6.4 5.9 
Farm size (acres)1 28.5 25.3 22.6 14.1 9.0 
Food self-sufficiency (%)1 50% 41% 32% 43% 43% 
Commercial trees 1 617 672 36 251 219 
Livestock (l.equivalents)1 7.9 20.0 44.7 l.9 0.8 
Off-farm employment adults2 24% 26% 23% 31% 17% 
Education beyond primary level: 
heads of households2 20% 16% 0% 37% 9% 
1. Averages 
2. Percentage 
See: Appendices 1 - 18 
The main cash crops are coconut palms and cashewnut trees, followed by citrus, 
mango trees (improved varieties) and to some extent bananas and pineapples. These 
crops have been used to calculate the estimated income from cash crops (Table 3). The 
number of commercial trees in Table 2 is the sum of the main tree crops; coconut 
palms, cashew nut, citrus and mango trees. 1 Other crops of minor importance are: 
1 For the purpose of calculation the maximum number of coconut palms and cashewnut trees has been 
put at 2000 per household. See: Notes on Calculations & Miscellaneous Information, item 7. 
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mango (local varieties), guava, pawpaw, passion fruit, sweet soursop, cotton, sim-
sim, hot peppers, etcetera. 
Livestock plays a role not only as a source of food but also as a source of income and a 
means of saving. Cattle are less common than goats/sheep or poUltry. Concerning cattle 
the differences in breeds, production performance and farming systems will be 
discussed in Section 6. Goats are kept as a reserve fund and often sold when money is 
needed or given to others in reciprocal obligations. When the number of goats increases 
farmers may decide to sell part of the flock to buy a cow. The overall importance of 
livestock for the households is expressed in livestock equivalents and in the estimated 
income of all livestock (Table 2 - 3), respectively. 
Table 3 
Household Income Composition 
(averages in sh/cu/year) 
lndep. dairy Li vestock 
farmers farmers 
N=25 Nl=1O 
DDP- General 
customers population 
Nl=20 N=90 
---------------------------------------------------------------------
Food crops 731 519 306 841 513 
Cash crops 790 1009 10 600 626 
Livestock 1664 1049 849 79 35 
Off-farm income 2108 1738 1297 3933 556 
Total household income 5293 4315 2462 5453 1730 
1. Households with extremely high income values have been excluded for the calculation of the average: 
2 DDP-farmers; 4 DDP-customers; and one livestock farmer. 
See: Notes on Calculations & Miscellaneous Information. item 9 
See: Appendices 12 - 25 
Off-farm employment is found in local trade, government services, industries, the 
harbour of Mombasa and the tourist sector. The majority of off-farm workers are men. 
Since the employment opportunities in the home location are limited, many of the 
workers have to stay over near the place of work and visit the household only during 
the weekends and when on leave. They tend to have their own costs of living, so that 
only part of their income is available for household purposes. Overall the percentage of 
adult household members involved in off-farm activities is high and so is the estimated 
contribution of off-farm wages to household income. 
The estimated household income is the sum of the contribution of each of the above-
mentioned income sources. This sum has been used to categorize the households by 
income class, as presented in Table 4. Households with an income below sh 1000 /cu 
can be regarded as living below the poverty line, regularly facing problems even to 
34 
meet basic food requirements. The households with an income of sh 4000 Icu or more 
are assumed to be able to cover all food requirements and other basic needs. This is less 
certain for the remaining households that have an income of sh 1000 Icu or more but 
less than sh 4000 Icu. 1 
Table 4 
Distribution of Households 
(%) 
Below poverty line! 
Mid-income2 
Rich3 
1. Less than sh !OOO/cu 
DDP-
farmers 
(N=30) 
3 
40 
57 
100 
by Income Class 
Indep. dairy 
farmers 
(N=25) 
4 
60 
36 
100 
2. Sh lOOO/cu and more but less than sh 4000/cu 
3. Sh 4000/cu and more 
See: Appendix 24 
Livestock 
farmers 
(N=11) 
9 
63 
27 
100 
DDP-
customers 
(N=24) 
4 
38 
58 
100 
General 
population 
(N=90) 
52 
39 
9 
100 
A short description of the major characteristics of each of the five study groups follows 
below. 
DDPlarmers 
The average size of the households of the DDP-farmers is remarkably high, as is the 
average farm size (Table 2). On average they have 12 acres of land around the 
homestead, comparable to the 13.4 acres reported by Valk (1986). Apart from these 
acres, which can serve the dairy unit, the households have, on average, access to 
another 16.5 acres farther away (Appendix 8). Despite their involvement in intensive 
dairy farming the contribution to total annual income of off-farm activities is more 
important than that of livestock (Table 3). The average household income per consumer 
unit is high and more than 50% of the DDP- households are in the category of "rich" 
households (Table 4). 
Independent dairy farmers 
Farmers keeping cattle and living in the neighbourhood of the DDP-farmers are first of 
all characterized by large households, as many as 17.6 members on average, 
respectively 10.7 consumer units (Table 2). Cash crops and livestock contribute equally 
to household income but off-farm income is the highest single income component 
1 The methodology of calculation and classification is similar to the one used in the study on 
Seasonality in the Coastal Lowlands of Kenya. See: Notes on Calculations & Miscellaneous 
Information. item 5. 
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(Table 3). The average household income per consumer unit is still high, with the 
majority of households (60%) falling in the "mid- income" category (Table 4). 
Livestock farmers 
The average size of households of the livestock farmers is large (9.9 cu) and 
comparable with these of the two other groups keeping cattle (Table 2). As the farms 
are located in CL5 the potential for agriculture is limited. Food crops are cultivated but 
the production is low, covering about a third of the staple food requirements in the year 
under survey. The income from tree crops is negligible. Livestock is important as a 
source of income, but off-farm employment contributes more to total income (Table 3). 
This is remarkable because for this group only households were selected that were 
looking after at least 20 head of cattle and were located in the hinterland, the recognized 
livestock area of Coast Province.! The average household income per consumer unit is 
moderate, however, the distribution of households by income class is comparable with 
that of the independent dairy farmers with the majority (63%) falling in the "mid-
income" category (Table 4). 
DDP-customers 
The DDP-customers turn out to consist primarily of households where the head of the 
household is a wage earner. More than half of them are employed by the government 
(14), e.g. as teacher or extension worker, others are self-employed (5) or working in 
the private sector (2). In relation to this, the level of education is relatively high 
(Appendix 6). The group is further characterized by a high percentage of small 
households; 25 % of the households have fewer than five members (Appendix 1). The 
composition of household income is dominated by income from off-farm employment 
(Table 3). The average household income is high and the majority of households is 
considered rich by local standards (Table 4). Apparently the local clients for DDP-milk 
are mainly found among the few households that depend on the better paid permanent 
jobs near home, in the non-agricultural sector or offered by the government 
(Appendices 18 - 23). 
General population 
The average household size of the general population (5.9 cu) is smaller than that of the 
study groups of milk producers and milk consumers (Table 2). The same applies in 
respect of average farm size (only 9.0 acres) and herd size (livestock is present but only 
1 The income value of each herd has been included as part of the household income. Although it is 
known that common management practices as pooling and renting out of cattle and the rotation of 
family herds among households will necessarily lead to certain errors, notably when individual 
households are considered. 
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in small numbers). As regards off-farm activities, the percentage of people employed 
(17% of all adults) is also lower. As a result the average household income is low and 
stays far behind that of the other groups (Table 3). The general population is further 
characterized by a low degree of food self-sufficiency, despite the fact that the value of 
food crops represent a third of total income. More than 50% of the households fall 
below the food poverty line. Only 9% realize an income of sh 4000 Icu (Table 4). 
The description and interpretation of the household characteristics, so far, was 
presented for all five study groups together. In the next two sections, the presentation 
will be according to sub-study. In respect of the production study (Section 6) only the 
group of DDP-farmers, independent dairy farmers and livestock farmers are considered 
and in respect of the consumption study (Section 7) this are the group of DDP-farmers, 
DDP-customers and general population. 
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6. Production Study 
The production study concerns the respective groups of DDP-farmers, independent 
dairy farmers and livestock farmers. As shown in Section 5, the households of DDP-
farmers and the independent dairy farmers have much in common, except that the 
incomes from livestock and off-farm employment in the latter group are lower. The 
households of the livestock farmers in the hinterland have a much lower income 
because of the virtual absence of cash crops and less income from other sources. In 
absolute terms the contribution of livestock to household income is the highest in the 
group of DDP-farmers (sh 1,664 per cu), followed by the independent dairy farmers 
(sh 1,049). Among the livestock farmers the figure (sh 849) is only half that of the 
DDP-households. However, it can be noted that, in relative terms, livestock is equally 
important in the three groups; a quarter to a third of total household income. The rest of 
this section reviews the specific data concerning herd characteristics and herd 
development; feeds and feeding; farm labour; milk production; milk destination and, 
finally, dairy farming as part of the household economy. Summary information is given 
in Tables 5 - 13; detailed information is listed in Appendices 26 - 41. 
6.1 Herd characteristics and development 
All DDP-farmers own grade cattle, six farmers keep also local or crossbred cattle. The 
herds at the independent dairy farms show a more variable composition; at one farm 
only grade dairy cattle, at one other a mixture of grade and crossbred cattle, at ten farms 
a mixture of crossbred and local cattle and at 13 only local cattle. At the livestock farms 
all cattle was of a local breed. The average herd size per farm is presented in Table 5. 
Table 5 
Average Herd Size (May-June 1987) 
DDP-farms 
N=30 
Animals per farm 6.3 
See: Appendix 26 
Indep. dairy farms 
N=25 
19.1 
Livestock farms 
N=11 
39.8 
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At the moment of survey (May - June 1987) the total number of cattle at the 30 DDP 
farms was 188 animals, at the 25 independent dairy farms this was 476 and the 11 
livestock farmers were looking after 438 animals. 
Despite the differences in breed and farming systems, the average herd composition 
hardly differs (Table 6). The percentage of bulls at the DDP-farms, while being lowest, 
is still higher than expected given the high production cost for fattening at these farms 
and the presence of an A.I.-service run by the Ministry of Livestock. 1 The percentage 
of bulls in the herds of the livestock farmers in the hinterland seems at first sight to be 
low, but the results confirm earlier findings by Bartman (1984). These farmers appear 
not to keep their bulls for fattening but sell them at an early age. 
Table 6 
A verage Herd Composition 
(%) 
Cows 
Heifers 
Bulls 
Calves 
See: Appendix 27 
DDP-farms 
N=30 
46 
22 
11 
21 
100 
Indep. dairy farms 
N=25 
42 
21 
16 
21 
100 
Livestock farms 
N=l1 
40 
26 
16 
18 
100 
The herd size development consists of growth through birth and buying and of decrease 
through mortality and sales over the past year. The results are presented in Table 7. 
Mainly through sales, the DDP-farmers have succeeded in stabilizing the total herd size. 
To some extent, this is a necessity as they can allow increases only within the limits of 
their units, mainly determined by the number of acres of fodder crops and the size of 
the stable. The death rate at the DDP-farms is still considerable, but important 
differences occur between grazing systems; at the zero-grazing farms the death rate was 
only 5% while at the semi-zero-grazing farms this was 17% (Appendix 29). East Coast 
Fever and trypanosomiasis are the main killers and it is likely that animals at the semi-
zero-grazing farms - where animals graze in the fields - become more easily bitten by 
ticks and tse-tse flies. In addition, most of these farms are located in areas (Ganze and 
1 In principle, the DDP-farmers rely on this service for breeding. It enables them to use selected bulls 
with a high production potential without having to look after a bull, while it also avoids mating 
diseases. However several farmers were complaining about the irregularity of the service and the 
moderate conception rates. Over the past year more than 50% of them had used a bull in order to 
shorten the calving interval. Consequently more bulls have to be kept at farms which have a capacity 
for only a few dairy cows and the improvements in genetic potential for milk production through 
breeding, will consequently be delayed. 
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Kaloleni Division) where overall cattle density is higher, a factor that in itself increases 
the risk of contamination with cattle diseases. 
Table 7 
Herd Size Development over the Past Year ('86-'87) 
(aggregated numbers per study group) 
DDP-farms Indep. dairy farms 
Animals born 60 145 
Animals bought 
..2 --2 
Increase 65 154 
Animals died 26 57 
Animals sold TI 41 
Decrease Q3. 2R 
Total increase 2 56 
See: Appendices 30 
Livestock farms 
81 
14 
95 
70 
~ 
lQQ 
-11 
The independent dairy fanners have sold relatively few animals and allowed an increase 
in number. As the farmers make more use of common grass fields, there is less 
pressure to sell animals. The mortality concerns mainly calves (Appendix 28). 
At the farms of the livestock farmers in the hinterland the year under survey was a poor 
year; many adult animals died and only few calves were born (Appendix 28). Overall, 
there was even a small decrease in number. 1 
6.2 Feeds and feeding 
Intensive dairy farming requires more water and water of better quality than the 
traditional farming systems. This is not only for the cattle to drink but also to clean the 
stables and the utensils. As such, the quality and availability of water is one of the 
limiting factors and it is not surprising to note that all DDP-farmers draw water from 
pipelines. As most stables are not yet directly connected with these pipelines, many 
farmers have to arrange water transport and storage facilities.2 
1 A deterioration of feeding conditions, due to overgrazing and cattle diseases may be responsible for 
the moderate production perfonnance, but as this survey covers only 11 herds a larger study over several 
years would be necessary to draw any definite conclusion in this respect. 
2 DDP has also promoted the use of donkeys for water transport and the construction of water tanks to 
store and collect rainwater. In this study group 3 farmers exploited a donkey and 5 had a water tank. 
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Due to the high nutritional requirements of productive dairy cows on the one hand and a 
limited capacity of feed intake on the other, the requirements cannot be met by roughage 
alone. The cows have to be supplemented with concentrates. In the lowland tropics 
feed intake is sooner limited by the heat produced by digestion, notably of roughage. 1 
Consequently the optimal ration for high-productive cows will have to contain more 
concentrates than that for dairy cows in cooler areas. Nevertheless it remains essential 
that enough roughage of good quality is offered. 
In case of the zero-grazing system DDP has opted for Napier grass.2 As only the wetter 
parts of the district (CL3 zone; part of CL4) have an agro-ecological potential that 
permits the cultivation of this fodder crop, the zero-grazing system as such is limited to 
these parts of the district. In other parts of the CL4 zone the cultivation of Napier is 
possible, but due to prolonged periods without rain the production is more irregular and 
the risk that the crop might die is greater. In these areas the DDP-programme has 
introduced a semi-zero-grazing system with fenced pastures and Napier grass as 
supplementary fodder. 
Despite the central role accorded to Napier grass as fodder, the average number of acres 
cultivated by the farmers (Table 8) stays far behind the recommendations. At the zero-
grazing farms there is on average 0.5 acres of Napier grass per cow, less than half 
number recommended by DDP (Wouters, 1986a). At the semi-zero-grazing farm the 
average is 0.4 acre per cow. 
Table 8 
Napier Grass Cultivation at DDP-farms 
(average in acres) 
Napier grass per farm 
Napier grass per dairy cow 
See: Appendix 32 
Zero-grazing 
farms cows 
N=14 N=52 
2.0 
0.5 
Semi-zero-grazing 
farms cows 
N=16 N=34 
0.9 
0.4 
1 In respect of the heat and energy balance the zero-grazing system has several advantages compared 
with other systems; the animals are in the shade and less exposed to sunshine and since they do not 
have to walk around to gather their fodder, they produce less heat through physical activity. The last 
factor also makes more energy available for production. 
2 The essential role of Napier grass has made the DDP-programme carry out much research on the crop. 
The perfonnance of several varieties under different conditions and cutting regimes has been evaluated 
and tested (Wouters, 1986a and 1986c). The results show that, compared with the highlands, the 
production and quality of the Napier grass in Kilifi District are low mainly due to the moderate soil 
fertility and climatological conditions - high temperatures and irregular rainfall. 
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A possible explanation for the low rates is that the farmers have faced serious problems 
to maintain their Napier stand. In the year under survey, at three farms this fodder crop 
was not grown any more and at twelve other farms the crop had partly died. This 
problem is also reflected in the age of the crop. With the exception of eight farms in the 
CL3 zone, the stands were always younger than three years of age. Drought is 
mentioned as a cause but soil mining through the regular cutting of grass and transport 
to the stable will also have increased the vulnerability to drought. 1 
The production of the Napier grass is not regular throughout the year. The seasonal 
distribution of rainfall results in periods with a surplus and periods with a shortage of 
fresh fodder. In order to stabilize the fodder availability over the year the programme 
has stimulated the making of silage of Napier grass - and with good results. Silage was 
made at 14 farms (Appendix 32) and at these farms only five herds had been grazing 
outside the farm, while this was the case for ten of the 16 herds at the farms without 
silage. 
Other suitable fodder sources are scarce. Crop residues are available just after harvest 
when grass production is high and often of a better quality. Recently Leucena, a 
legume, has been introduced as a fodder crop and is already being grown by seven 
farmers. It grows as a shrub and is more drought-resistant than Napier grass. The dry 
matter production is much lower but the feed quality is better. As a consequence of the 
moderate fodder production many farmers had to supplement their cattle with ordinary 
grass or had to revert to grazing elsewhere. Half the number of farmers still sent their 
cattle off the farm to graze on common grassfields for one month or more, thereby 
accepting poor feeding conditions and higher risks of contamination with diseases. 
Concentrates - in the form of maize bran and copra cake - were fed at farms with cows 
in lactation. The feeding, at the moment of study, corresponded with a daily 
consumption of about 3 kg of concentrates per lactating cow and 1 kg by calves and 
other livestock. Compared with the average milk production of 4.8 kg per cow/day this 
dose of concentrates is high. It suggests that the milk production is nearly entirely 
realised by concentrates.2 These feeding practices can find some justification in the 
1 In order to maintain the vitality of the crop the farmers are advised to fertilize the Napier stands with 
cattle manure. All farmers report that they do so but the impression from field observation is that much 
can be improved in this respect. The same applies for the use of chemical fertilizers that is propagated 
to improve the production of the stands. Five farmers had applied fertilizers and still only in moderate 
quantities. 
2 Following the assumption of Valk (l985a) that 1 kg of concentrates is good for the production of 1.5 
litre of milk. 
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moderate availability and quality of fodder and in the fact that market prices for 
concentrates are relatively low (sh -/60 to sh 1/- per kg for maize bran and sh 1/20 to sh 
1/40 for copra cake), while milk prices are high ( sh 4.0 - 5.50 per litre). 
In the group of independent dairy farmers, five cultivate Napier grass for fodder 
(Appendix 32). One of them had a stand of four acres planted fifteen years ago. This 
farmer effectively keeps a mixed herd of grade, crossbred and local cattle under semi-
zero-grazing conditions. He is also used to make silage. One farmer had planted an acre 
of Napier grass as part of his preparations to join the DDP-programme. Only two 
farmers, both with grade cattle, supplemented their lactating cows with concentrates (on 
average 3 kg per cow/day), at the same level as DDP-farmers. 
The herds of the livestock farmers in the hinterland graze on common grass fields. 
There were no fodder crops grown nor concentrates fed. Over the past year the herds 
did not stay elsewhere for any period of time but returned to the compound every night, 
even during the dry season when water and feed had to be found at long distances. 
6.3 Farm labour 
Due to the manner of production the average labour requirements per cow at the DDP-
farms are much higher than at other farms. Some activities are new, others should be 
carried out more intensively: every day fodder has to be harvested and transported to 
the stable where it is cut and fed to the animals; in many cases water has still to be 
collected and transported; the stable has to be cleaned and the manure should be brought 
back to the fields; calves are reared separated from the cows, which are milked twice a 
day; the milk has to be sold / delivered in time; disease control and breeding demand 
more attention and so on (Wouters, 1986b). 
The high and diverse labour requirements per cow at the DDP-farms resulted in a large 
number of people daily involved in the production process. In total, there were 62 
persons responsible for one or more activities; 38 family members and 24 labourers. 
The family members were mainly men, the head and or his sones), but overall, 
labourers are doing the major share of the work. At a quarter of the DDP-farms the 
wives of the head were lending a hand in all sorts of activities. Labourers were 
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employed at 16 farms, notably on farms with larger herds, and at 13 farms the daily 
work was entirely done by them (Appendix 33).1 
In the group of independent dairy farms, there are 46 persons daily involved in dairy 
farming; 36 family members and ten labourers, while women participate at nine farms. 
Labourers are employed at ten farms and at eight farms they were responsible for all the 
daily work (Appendix 33). At the livestock farms in the hinterland only family 
members are involved in the care for the animals. 
When the DDP-farms are compared with the independent dairy farms, the number of 
people involved in dairy farming is about the same; on average about two persons per 
farm. However, the number of animals they look after differs considerably; on average 
three animals per person at the DDP-farms against ten animals at the independent dairy 
farms. In other words, the main difference is not that at DDP-farms there are more 
people involved but that the production is realized with fewer animals. 
6.4 Milk production 
The results presented in Table 9 refer to the production - excluding the milk for calf 
rearing - on the day previous to the day of interview.2 
Table 9 
Average Daily Milk Production and Cows in Lactation 
Milk production (litres) 
per farm 
per lactating cow 
per cow present 
Cows in lactation (%) 
See: Appendix 34 
DDP-farms 
N=30 
9.4 
4.8 
3.4 
68% 
Indep. dairy farms 
N=25 
5.1 
1.9 
0.6 
34% 
Livestock farms 
N=ll 
3.8 
0.7 
0.2 
36% 
1 Differences between farms employing and not employing labourers are presented in Section 6.6. 
2 The survey took place in May-June, the period which is less favourable for milk production. As a 
result the daily production figures are lower than average. Due to the absence of cows in lactation there 
was no milk production at four DDP-farms and seven independent dairy farms. 
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The milk production per cow, but also the total milk production per farm are by far the 
highest at the DDP-fanns.l The same applies to the percentage of cows in lactation, 
which is even twice as high than at the independent dairy farms and livestock farms in 
the hinterland. At the DDP-fanns, evening milk represented on average 38% of the 
production. At the independent dairy farms there was evening production only at three 
farms and in the hinterland there was none. 
Further analysis of milk production by the independent dairy farms show that this 
group can roughly be subdivided into farms with grade and/or crossbred cattle 
focussing on milk production and farms with local breeds where milk is a welcome by-
product (Appendix 36). At farms with grade and/or crossbred cattle the average 
production per cow in lactation was 3.1litres/day, much higher than at the farms with 
only local breeds, only 0.8 litres/day. The results of the last group corresponds best 
with these from cows in the livestock herds with on average 0.7 litres/day per lactating 
cow. 
6.5 Destination of milk production 
Most of the milk is sold (Table 10). At the DDP-farms 80% of the production is 
reserved for sale, about a quarter of total production going to destinations outside the 
location. The independent dairy fanners and livestock fanners sell about two thirds of 
the production. Nearly all sales are in the location. 
Table 10 
Destination of Milk Production 
(% of total production) 
Local sales 
Sales outside location 
Home consumption 
Leftover 
Total 
See: Appendix 37 
DDP-farms 
N=30 
56 
23 
17 
4 
100 
Indep. dairy farms 
N=25 
55 
35 
10 
100 
Livestock farms 
N=ll 
50 
10 
32 
8 
100 
The DDP-farmers keep about one fifth of the production for home consumption; among 
the independent dairy farmers and livestock farmers this rate is higher (about a third). 
1 For a presentation of results by sub-system, namely zero-grazing and semi-zero-grazing, see 
Appendix 35. 
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Although, in absolute terms, the differences are smaller and in different order; the 
independent dairy farmers reserve 1.8 litres, the DDP-farmers 1.6 litres and the 
livestock farmers 1.2 litres for home consumption per farm. 
Traditionally cows are only milked in the morning. In daytime the calves are allowed to 
suck till the evening, when they are separated from the cows till the next morning. As a 
result the farmer has the whole day to sell the milk without the risk that it turns sour. In 
an intensive dairy farming system the cows are milked twice a day. Milk has now also 
to be delivered in the evening or stored under improved conditions till the next morning. 
Due to this and to the higher production per farm, milk marketing for the DDP-farmers 
is not only of greater importance but also more complicated. 
The low production per farm and the scattered location of the households (notably in the 
hinterland) reduce the possibilities for marketing. The farmers in the hinterland are 
further hampered by the poor infrastructure and long distances between producers and 
potential customers. 
Regional differences 
A more detailed analysis of the data considering milk production and the destination of 
milk shows important regional differences (Table 11 - 12). The production 
performance of the herd in Bahari Division is the best, with 78% of the cows in 
lactation and an average production per cow twice higher than in Ganze Division with 
only 50% of the cows in lactation. The herd in Kaloleni takes an intermediate position. 
Table 11 
Average Daily Milk Production and Cows in Lactation at DDP.farms, 
by Division 
Milk production (litres) 
per farm 
per lactating cow 
per cow present 
Cows in lactation (%) 
See: Appendix 38 
Bahari 
N=12 
14.1 
4.1 
5.3 
78% 
Kaloleni 
N=9 
9.4 
2.9 
4.5 
66% 
Ganze 
N=9 
3.0 
1.7 
3.4 
50% 
The most likely explanation lies in the higher milk price in Bahari Division and a more 
easy access to markets and services. The milk price is by far the highest (on average, sh 
5/30 per litre), while the farms are close to the main road and the major urban centres 
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along the coast. This is not only of importance for the marketing of milk but also for the 
purchase of necessary inputs. The farms can also easily be reached by supporting 
services, such as DDP, A.I.- and veterinary services with their headquarters in Kilifi 
town. The farms in Kaloleni and Ganze division are located in the middle of the 
District. Trade and communication with Kilifi and other urban centres are more 
difficult. As a result they depend more on local demand among neighbour households 
than the farmers in Bahari (Table 12).1 As they have to compete with other local 
producers the milk price in Kaloleni and Ganze is much lower (sh 4/20 respectively sh 
4/- per litre).2 In order to improve milk marketing conditions, DDP has stimulated the 
DDP-farmers to create common collecting and selling centres. The Bahari Dairy Club-
a group of DDP-farmers in Bahari Division - has picked up the idea and is planning to 
exploit such a centre in Kilifi town. This initiative looks like a good example for the 
farmers in the other divisions where the milk price and limited marketing possibilities 
reduce the profitability of intensive dairy farming even more. 
Table 12 
Destination of Milk Production at DDP-farms, by Division 
(in % of total production) 
Local sales 
Sales outside location 
Home consumption 
Leftover 
Total 
See: Appendix 39 
Bahari 
N=12 
46 
32 
17 
5 
100 
Kaloleni 
N=9 
71 
11 
18 
100 
Game 
N=9 
72 
13 
15 
100 
The percentage of milk production used for home consumption is about the same -
17%. But as the amount produced per farm is much higher in Bahari Division, there are 
important differences in the actual amounts reserved for family consumption. In Bahari 
an average of 2.6 litres per household, 1.7 litres in Kaloleni and only 0.6 litres in 
Ganze. In other words, even when daily production is low, as in Ganze, most of the 
milk is still sold. 
1 In Kaloleni there were on average 4.2 regular local clients per fann and in Ganze 3.5. In Bahari 
Division there were only 2.8 local client per fann, despite the much higher milk production. 
2 The independent dairy fanners generally receive about sh 0/50 per litre less than the DDP-fanners 
with similar differences in milk price between the divisions. In the hinterland the price for milk is 
much lower: sh 2/= per beer bottle (0.5 litre) or tree-top bottle (0.75 litre). Here, not only fresh milk is 
sold, but also (skimmed) sour milk. 
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6.6 Dairy farming as part of the household economy at DDP-farms 
Dairy farming is an imponant source of income for all panicipating DDP-households, 
although contribution to household economy varies considerably. There are six 
households in which the dairy income accounts for more than 50% of the household 
income, but these are the households with comparatively low incomes (Appendix 40). 
In 11 households dairy accounts for 25 - 50% of household income and in the 
remaining 13 households for less than 25 %. In other words, the DDP-households that 
depend mainly on dairy farming are a minority. 
On closer examination, it is possible to distinguish firstly a group of more wealthy 
households that invest income from wage employment in dairy farming. To exploit this 
investment they employ permanent labourers on their farm and in this way create 
employment for others in the area. Secondly, there is a group of farmers who do not 
employ permanent labourers, and in this group dairy farming has to compete with other 
farming activities and even off-farm employment. Some characteristics of the two 
groups - DDP-farmers employing labourers versus those not employing labourers, are 
summarized in Table 13. 
Table 13 
Main Characteristics of DDP-households, employing and not employing labourers 
(average per household) 
Dairy cows 
Family labour (menj2 
total number 
off-farm employed 
Dairy labourers 
Household income (shlculyear) 
from farming3 
from off-farm employment 
Employing 
labourers 
N=141 
3.9 
3.2 
1.5 
1.4 
3175 
3461 
Not employing 
labourers 
N=14 
1.9 
2.8 
0.8 
0 
3195 
756 
1. Two small households with extreme high values for household income have been excluded 
2. Men older than 16 years, excluding those who are schooling 
3. Sum of income from food crops, cash crops and livestock 
See: Appendix 41 
The first group has more cows which evidently implies more care and work. At the 
same time there are more adult men in the households in this group who can do this 
work. However, many of them are employed elsewhere, and instead of giving up these 
jobs, they employ labourers in turn. The households in the second group, not 
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employing labourers, have fewer cows and consequently a lower income from 
livestock. Since this group has a higher income from cash crops the total farm income 
is about equal to that of the first group (Appendix 41). Income from off-farm 
employment however is much lower. Consequently the financial base of these 
households is smaller and they necessarily depend more on external support for 
investments to improve or extend the existing dairy unit. 
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7 . Consumption Study 
The consumption study concerns the respective groups of DDP-farmers, DDP-
customers and a comparison group of the general population. As shown in Section 5, 
the three groups differ considerably in socio-economic characteristics. The DDP-
farmers and DDP-customers belong mostly to the better situated households in the 
district, while the majority of the general population is poor. The income composition is 
the most diverse among the DDP-farmers and the income in these households can be 
assumed to be quite regular because of this. The DDP-customers have a high and 
regular income from wage employment that can be assumed to be regular in nature. The 
income of households from the general population is much lower and likely to be far 
less regular because of the greater part contributed by food and cash crops. In the rest 
of this section the data from the food preparation recall, the milk consumption 
questionnaire and the anthropometric measurements taken from the children on the day 
of visit, are reviewed. 
7.1 Food consumption 
Household food consumption has been estimated by making use of recall data of all 
food prepared in the compound during the day prior to the interview. In households 
with more than one kitchen, data were collected for each kitchen. The women 
concerned were questioned about all the foods and drinks they had prepared in the 
course of the previous day. They were further asked to demonstrate the cooking 
procedures and to indicate the volumes of the different ingredients used, as well as the 
volume of the dish as finally prepared. In case of leftovers, the volume of food that had 
not been eaten was estimated and subtracted. For each ingredient it was noted whether 
it was home-produced or not. Further details about the method of data collection and 
calculation can be found in Niemeyer et aI., 1990. 
From the two companion studies (Niemeyer et al., 1990; Hoorweg et al., 1990) it is 
known that the energy intake among the coast popUlation is below the calculated 
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requirements - reaching about 90%. Protein intake is well above the minimum level 
recommended, in virtually all sub-groups. The energy intake among better-off 
households, such as in the settlement schemes, was considerably higher, anything from 
100-300 kcal above the general coast population. Another finding was that household 
size was an important factor in determining energy intake: the estimated food 
consumption per head in large households was considerably lower than in small 
households: about 70 kcal per consumer unit. The results of the present study are in 
line with these general findings. Summary data are presented in Tables 14 - 15. 
Detailed information is listed in Appendices 42 - 51. 
The energy intake of the DDP-households is virtually the same as that of the general 
population, and covers about 90 % of the calculated requirements (Table 14). 
However, the results are confounded by the larger household size of the DDP-farmers, 
which tends to depress intake figures, as mentioned above. When a correction is made 
for this, 70 kcal/cu, the energy intake of DDP-farmers is nearly 220 kcal above that of 
the general population. The energy intake measured among the households of DDP-
customers is also nearly 220 kcal/cu higher than among households of the general 
population (with comparable household size). These differences are in line with the 
differences in household income, reported in Section 5; household income of DDP-
farmers and DDP-customers being several times higher than of the population in 
general. In respect of protein intake, the average value of each group is well above the 
safe level of 50 g edible protein, based on international recommendations (WHO, 
1985). 
Table 14 
Daily Energy and Protein Intake and Household Size 
(average in keal/cu; gleu; %of energy; eu) 
Energy (kcalleu) 
Protein (gleu) 
Protein (% of energy) 
Household size 
DDP-fanners 
(N=30) 
2652 
75 
11.3 
8.9 
DDP-eustomers 
(N=24) 
2827 
84 
11.9 
6.4 
General population 
(N=86) 1 
2637 
68 
10.3 
6.0 
1. 4 households have been excluded because of lack of information on food consumption data 
See: Appendix 42 
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Apart from the differences in total energy and protein intake, the composition of the 
daily diet also differs considerably between the study groups. Among the general 
population the meal pattern is dominated by ugali (maize) and vegetable dishes 
(Appendix 44). As a result the contribution of carbohydrates to total energy intake is 
high, as much as 80% (Appendix 46). Among the DDP-households and their 
customers this percentage is lower, 72% and 68% respectively. In these two groups the 
meals are more varied (Appendix 45) and the consumption of fish/meat/egg dishes is 
more frequent (50% of the households versus only 28% among the general 
population). The same applies for other dishes with the exception of ugali and uji 
(Appendix 44). 
Table 15 
Contribution of Home-produced Food to Total Energy and Protein Intake 
(%) 
Energy 
Protein 
See: Appendices 49 - 50 
DDP-
households 
(N=30) 
26 
28 
Customer 
households 
(N=24) 
14 
12 
General 
population 
(N=86) 
17 
17 
The contribution of foods from the own farm to daily food intake is low (Table 15). On 
average, more than three quarters of the energy comes from commodities that are 
purchased. The same is the case for protein. The contribution of home produced foods 
to total energy and protein intake is highest among the DDP-farmers: more than 25%. 
This is not only because of the milk consumption - which accounts for only a small part 
of this - but mainly because of more consumption of crops from the farm. Of the three 
groups the DDP-customers purchase the most of their food: more than 85%, something 
they can afford because of their high wage incomes. As regards the general population, 
in Section 5 it was already shown that these households realize relatively little food 
production. Consequently they also have to purchase most of their food (more than 
80%), although they can afford it less easily. 
7.2 Milk consumption 
The results regarding milk consumption are presented in Tables 16 - 17. Detailed 
information is listed in Appendices 52 - 55. The results refer to recall information on 
milk consumption on the most recent day with milk consumption within the last 14 
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days. It is evident that the average milk consumption per day in the households of 
DDP-farmers and DDP-customers is much higher than among the general population -
which is excessively low with, on average, only 56 ml per household (Table 16). The 
customer households, although using less milk per household than the DDP-farmers, 
consume more milk per consumer unit. 
Table 16 
Household Milk Consumption 
(mVday) 
Average per household 
Average per cu 
See: Appendices 52 
DDP-
households 
(N=30) 
1385 
200 
Customer 
households 
(N=24) 
980 
249 
General 
population 
(N=90) 
56 
12 
The high milk consumption among the DDP-households and the customers is, of 
course, as expected. It simply means that the DDP-households reserve part of the milk 
production for family consumption, as already indicated by the figures for milk 
destination in Table 10 on p.44 (17% of production). The DDP-customers were 
selected for the reason that they purchased milk regularly. This is reflected in their 
consumption of about 1 litre/day) What is surprising, is the excessively low milk 
consumption among the general population. The daily consumption of all 90 
households together was only five litres, comparable with the daily production of one 
dairy cow.2 The low milk consumption can not be attributed to a lack of availability. 
Milk can be found in nearly every village either at farms with (local) cattle or in shops 
selling packaged KCC milk. A more likely explanation is that milk is too expensive and 
this is indeed mentioned by the respondents. 
Milk is consumed in different ways, in tea; as drink; or as dish ingredient (Table 17). 
Sometimes sour (skimmed) milk is used as relish of a main dish; however, this is more 
common in the traditional livestock areas than among households consuming milk from 
typical dairy farms. Overall, milk is used foremost in tea and less as a drink. This is 
particularly so among the DDP-households and the general population. Since tea is a 
typical household drink, in these groups most of the milk will be shared by all. 
1 A few households had obtained milk from other than the DDP-herd. Two DDP-customers had bought 
UHT milk and another milk from a local herd. At two DDP-farms milk was bought from a shop; in 
one case KCC milk (fresh) and in the other milk powder. 
2 The five Iitres were consumed by 8 households with incomes twice the average (Appendix 54). Of the 
milk 80% was from local origin: own production and purchases from neighbours. 
Table 17 
Main Use of Milk 
(frequency!) 
Only with tea 
Firstly with tea and secondly as drink 
Only as drink 
Firstly as drink and secondly with tea 
Firstly as drink and secondly as ingredient 
Other combinations and purposes 
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DDP-
households 
N=26 
10 
6 
2 
6 
1 
1 
1. Number of households with milk consumption 
See: Appendix 55 
Customer 
households 
N=24 
5 
4 
4 
4 
5 
2 
General 
population 
N=8 
1 
3 
1 
2 
1 
In the group of DDP-customers there are relatively more infants (Appendix 56) and in 
this group milk is more often consumed as drink or as dish ingredient, presumably for 
the benefit of the children. Apparently there are some households in the rural areas who 
specifically buy milk for the young children. 
7.3 Nutritional status 
The results in respect of the nutritional status of pre-school children are presented in 
Appendices 56 - 63. In the households that were visited, all young children, aged 6-59 
months, if present, were examined; 44, 39, and 138 children in the three respective 
groups. Their age distribution is listed in Appendix 56. For each child the sex, birth 
date, weight and height were recorded and the three following indices were computed 
in comparison with the WHO standards (WHO, 1983): 
- height-for-age (h-a) expresses the actual height of the child as a percentage of the 
reference height expected for the actual age of the child, 
- weight-for-height (w-h) converts the actual weight of the child into a percentage of the 
reference weight expected for the actual height of the child, 
- weight-for-age (w-a), expresses the actual weight of the child as a percentage of the 
reference weight for the actual age of the child. 
These three indices reflect different, although not independent aspects of nutritional 
status. Height-for-age reflects the nutritional history of the child. A low h-a value 
(stunting) indicates the chronicity of malnutrition. In contrast, weight-for-height reveals 
transitory variations in the condition of the child. A low w-h value (wasting) reveals 
recent malnutrition. Weight-for-age is in fact a combined index of height-for-age and 
weight-for height; a low w-a value reflects wasting and/or stunting. 
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It is common practice to list the percentage of children falling below certain critical 
values. In respect of height-for-age the critical value is usually considered to be 90% of 
the reference: h-a (90). The values commonly used in respect of weight-for-height vary 
from 90 to 85 and 80%. The division line in respect of weight-for-age is usually drawn 
at 80 and 60%, indicating moderate and severe malnutrition, respectively. 
Table 18 lists the results for the three groups under study. The children in the general 
population are behind the two other groups in all respects. They are considerably 
behind in height growth (average h-a is 91.7) and also have lower weights (average w-
a is 78.5) even when corrected for height (average w-h is 91.7). The differences are 
also reflected in terms of the percentage of children below the respective cut-off points. 
Among the general population 33% of the children are stunted; 21 % are wasted to some 
extent. Among the children from households of DDP-fanners and DDP-customers 
these rates are 10-20% less. 
Table 18 
Anthropometric Indices of Pre-School Children 
(average; %) 
Height1or-age 
average} 
% child. below h-a (90) 
Weight1or-height 
average 
% child. below w-h (85) 
Weight1or-age 
average} 
% child. below w-a (80) 
Age 
average (months) 
1. Significant at P<O.OOI 
See: Appendices 57 - 58 
DDP-fanners 
N=44 
93.7 
23 
94.2 
9 
84.0 
36 
33.4 
DDP-customers 
N=39 
94.5 
13 
94.4 
8 
85.3 
36 
27.9 
General population 
N= 138 
91.7 
33 
91.7 
21 
78.5 
54 
34.3 
Concerning height-for-age, it has been suggested that the height of older children is 
more indicative of possible socio-economic or nutritional differences between groups 
than that of young children, older children having been exposed longer to these very 
conditions. In the present case, the differences in h-a are indeed more pronounced 
among the children over 24 months of age (Appendix 59 - 60). 
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The results show that the children in the two dairy groups are doing better. The 
question has to be addressed whether this can be attributed to higher milk consumption 
or may have been caused by other factors. The households of DDP-farmers and DDP-
customers have a higher milk consumption but they also differ in other household 
characteristics: their income is higher and more regular; the daily diet differs in other 
respects than in milk consumption only; the households are larger in size; the 
educational level of women and men is higher and so on. Many studies have pointed at 
a relation between household income and nutritional status of children, including the 
two companion studies to the present one (Niemeyer et al, 1990; Hoorweg et aI, 1990). 
Consequently the higher incomes among the two dairy groups could also be 
responsible for the noted differences in nutritional status. 
In an effort to eliminate the effect of household income, the results for children from 
households in the same income bracket were further analysed. For that purpose 
households with incomes between sh 1500-4000/cu were selected, resulting in one 
group of DDP-farmers + DDP-customers (N=14) and another group of households 
(N=18) from the general population, totalling 40 children and 37 children respectively. 
Table 19 
Nutritional Status of Children in Households with an Income 
between shl,SOO-3,999/cu 
(average; %) 
Height{or-age 
average 
% below h-a (90) 
Weight{or-height 
averagel 
% below w-h (85) 
Weight{or-age 
average2 
% below w-a (80) 
1. Significant at P<O.05 
2. Significant at P<O.Ol 
See: Appendix 62 
DDP-fanners & 
DDP-customers 
N=40 
94.3 
20 
94.6 
10 
85.2 
30 
General 
population 
N=37 
92.6 
26 
91.6 
13 
79.8 
44 
The results, presented in Table 19, show that the nutritional status of children from the 
two dairy groups, in all three respects, remains better than among children from the 
general population. In other words, differences in household income can only partly 
explain the earlier noted differences. Even so, it is still not possible to draw a 
conclusion as to the effect of milk consumption, since still there are other differences 
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between the groups: for instance as regards income composition and educational level 
(Appendix 63). The incomes in the milk consuming households are more regular in 
nature and more women have been to school. Therefore we can at best conclude that a 
combination of high milk consumption and other household characteristics is 
responsible for the better nutritional status. To what extent milk consumption as such is 
responsible cannot be assessed from this study. In fact it is very likely that better child 
care in general, of which milk consumption is but one aspect, is responsible for the 
better nutritional status of the children. More information on this requires further study 
into the complex relationships between child care and child nutrition. 
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8. Discussion 
In Kilifi District two dairy farming systems have been promoted: the zero-grazing 
system for the wetter parts of the district and the semi-zero-grazing system for the drier 
areas. The results of the zero-grazing units are promising. The system offers more 
possibilities to reduce the risks of contamination with diseases than the existing 
systems. As a result overall mortality rate is low (5%) and it is possible to realize a 
positive balance of grade female stock. Since Kilifi district is still hampered by a 
shortage of locally adapted dairy cattle (Slooten, 1988), this is an important result of the 
programme. Other benefits usually mentioned, notably a more intensive exploitation of 
land - important in densely populated areas with a high ecological potential - are less 
apparent, given the average farm size of the DDP-farmers, namely 28.5 acres with 12 
acres near the homestead. 
Despite the availability of farmland, the cultivation of Napier grass at the zero-grazing 
farms is only 0.5 acres per cow, less than half the acreage recommended by DDP 
(Wouters, 1986a). The observation, that the majority of DDP-farmers still had to let 
their cattle graze on common grass fields, confirms that the fodder production does not 
yet meet the needs. At the other hand, it can be argued that the recommendation of one 
acre of Napier grass per cow is high; firstly, the market prices for concentrates are 
relatively low (sh -/60 to sh 1/- per kg for maize bran; sh 1/20 to sh 1/40 for copra 
cake) while milk prices are high (sh 4/= to sh 5/50 per litre) resulting in high rates of 
return for concentrates, more than 200% (Valk, 1985a). A high feeding of concentrates 
can thus be attractive (Walshe et aI., 1990) and reduce the need for fodder production. 
Secondly, the production costs for fodder are relatively high as the productivity of 
Napier grass in the area is relatively low. Besides there is the need for silage making. 
As a result, this might stimulate farmers to replace Napier grass by other feeds. 
Whereas the zero-grazing system seems to be a reliable system for the wetter parts of 
the district, this cannot be said in respect of the semi-zero-grazing system in the drier 
areas. This system has more in common with dairy systems promoted by earlier 
programmes or developed by farmers on their own account. Due to the relatively high 
58 
mortality rate (17%), the economic risks of the semi-zero-grazing system are higher 
than at the zero-grazing farms. At the same time, the risks are higher than at 
independent dairy farms where animals are more in number and less vulnerable to 
diseases because of a lower degree of upgrading with exotic breeds. It can be queried 
whether the DDP-approach will be the most promising to improve dairy production in 
the drier areas of the district. Instead of creating new semi-zero units here, DDP could 
focus on improving existing farms and accept participants that have larger numbers of 
animals with a lower genetic potential for milk production. 
Results of this study also suggest that the opportunities for farmers to participate in 
dairy production are not equal for all households. At closer examination, two sub-
groups of DDP-farmers were distinguished: one formed by farmers who employ 
labourers and one formed by farmers who run the dairy unit with family members. 
Each sub-group represents half the number of DDP-households taking part in this 
study. The households that employ labourers keep more cattle, are more wealthy and 
more involved in off-farm activities than the households that run the dairy unit with 
family members only. In households with labourers it seems that the investment in a 
dairy unit has been one choice out of more opportunities. Despite the fact that the 
production system is labour intensive, it hardly competes with other economic activities 
because the labour requirements are mainly covered by the employment of labourers. 
This in contrast with the group not employing labourers. These farmers are more 
engaged in agriculture and if they want to extend the dairy unit they have to reduce 
other activities or have to employ labourers, the costs of which come on top of the 
necessary investments. Since they have lower incomes it is more difficult for them to 
extend the dairy unit than it is for the former group. 
As there are already examples of DDP-farms developing into medium scale dairy 
enterprises with 10 to 20 dairy cows, a further increase of dairy farming by the more 
wealthy households can easily lead to a marginalization of the farmers with smaller 
units. The latter not only have to compete on the milk market but also in respect of 
technical assistance, credits and other services. DDP is aware of the weaker position of 
these farmers and it encourages them to organize themselves in groups in order to be 
prepared for future reduction of programme assistance. It is likely that the success of 
this group formation will largely determine the future of farmers with small dairy units. 
DDP started in 1980, and participants in this survey belong to the first group of farmers 
that have joined the programme. It is unlikely that the characteristics of households that 
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joined later will be much different. The economic risk is relatively high, in particular 
when the unit counts only a few animals. In general it is not likely that fanners will put 
all their capital at risk for intensive dairy fanning, they will need to reserve some capital 
for security. Therefore, it can be expected that fanners who join later, will also belong 
to the group of more wealthy households that have access to sufficient capital and more 
than is strictly needed for investment in a dairy unit. The results of an evaluation of all 
the original demonstration fanns of DDP in Kenya confmn the important role of capital; 
of the fanners who said they had failed (30%) the majority gave lack of capital as the 
main reason and the loss of animals next (Voskuil, 1986). Dairy farming in Kilifi 
District will remain out of reach of the majority of rural households that already has 
problems to attain a minimum level of existence (Foeken et aI., 1989; Hoorweg et aI., 
1990). For these households the positive aspect of the programme is the resulting 
increase in employment opportunities at the fanns of the more wealthy households. 
From the perspective of rural development in general, the introduction of intensive 
dairy farming in Kilifi district can be seen as a positive development. The general 
performance of the agricultural sector is poor and fanners seem hardly interested to 
invest in the modernization of agriculture (MALD, 1985 and 1986;Waayenberg, 1987; 
MPND, 1989). Instead, many adults are involved in off-fann employment and two-
thirds of the rural households derive an income from this source (Foeken et aI., 1989). 
In fact, rural development in Kilifi District has to cope with a decrease of interest in 
agriculture in favour of off-farm employment. It is the virtue of DDP that it has 
stimulated, at least, an inverse flow of capital and created employment opportunities in 
the agricultural sector. 
With the realization of a higher milk production the DDP-farmers face the problem of 
milk marketing, a problem they share with independent dairy fanners and the livestock 
fanners in the hinterland. In Bahari Division and near Kaloleni town the DDP-farmers 
could sell their milk at an average price of sh 5/50 per litre; the other dairy fanners sold 
less milk outside the location but the price they got was still high, on average sh 5/= per 
litre. In Ganze Division and the more remote parts of Kaloleni all fanners sold their 
milk locally at about sh 4/= per litre and in the hinterland the price of milk (fresh and 
sour) was about sh 3/= per litre. The differences in price reflect to some extent the 
complexity of milk marketing (Berg, 1990), but they can also be seen as an indication 
that improved marketing conditions can help to increase the income from dairy farming 
and stimulate production, not only at DDP-farms but also at other farms. Therefore, 
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provision of marketing facilities for the benefit of all will probably correspond better 
with the development needs of the district than attempts to expand DDP as such. 
The milk clients of DDP-farmers identified by this survey all proved to belong to a 
select group of wage earners with relatively high and regular incomes. The greater 
percentage of infants in this group is an indication that some of the customers are 
regular clients of the DDP-farmer because they have babies. Milk is used as drink, in 
tea, or as an ingredient in dishes. The consumption with tea is mentioned by half the 
number of households as the main form of consumption. The nutritional status of pre-
school children among DDP-farmers and DDP-customers is better than among children 
from the general population. This difference cannot be attributed directly to existing 
differences in milk consumption, because other factors that can be held responsible for 
the better nutritional status also differ between these two groups. For instance, the 
household income in the group ofDDP-farmers and DDP-customers is higher and more 
regular in nature and the educational level of women and men is higher. These factors 
have their own effect on child care, including nutrition, and on the development of the 
children. The use of milk is but one aspect of better child care and it is likely that better 
child care in general is responsible for the better nutritional status of the children. 
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9. Conclusion 
When the DDP-system is compared with other systems of small-scale dairy farming in 
Kilifi District, it can be concluded that the milk production per cow at DDP-farms is 
superior to that of cows at farms with a more extensive system of dairy farming under 
comparable circumstances. The production per farm is also higher and more milk is 
sold. This is also the case when the results are compared with the production at farms 
in the traditional livestock area of the district. 
The DDP-system is labour intensive, but the number of people involved in dairy 
production per farm is about the same as at dairy farms with a more extensive 
production system. The main difference is that at DDP-farms the production is realised 
with fewer animals. Labourers are mainly employed by households that are engaged in 
off-farm activities. This is common in both groups. 
DDP has changed the possibilities for dairy farming in the wetter parts of the district; 
areas where, before then, only few farmers have been successful in keeping grade dairy 
cattle, and where the performance of the agricultural sector in general is poor. Therefore 
it can be concluded that the opportunities to exploit the moderate agro-ecological 
potential of this area has considerably increased, thanks to the introduction of the zero-
grazing system. 
If the number of DDP-farmers continues to grow they will soon be a major group of 
milk suppliers in the region and enter more in competition with the few large dairy 
farms and KCC, that are until now the main suppliers of milk, than with other small 
scale dairy farmers. 
Nearly all DDP-farmers belong to the group of wealthy and middle-class households, 
not only because of their income from dairy farming, but also because of higher 
incomes from off-farm employment. Household income from dairy farming represents 
about one third of total household income. The same applies to the income composition 
of other dairy farmers. In respect of other household characteristics, such as household 
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size, fann size, number of people employed in off-fann activities, educational level, the 
group of DDP-farmers has also more in common with the two other groups of dairy 
fanners than with the general population. 
Small-scale intensive dairy fanning is capital intensive and the economic risks are high 
and therefore it will stay out of reach for the majority of farming households in Kilifi 
district. These households face, first of all, problems of securing a minimum existence. 
The relevance of the DDP-programme for them, will be through the increase in 
employment opportunities at the dairy fanns of the more wealthy households. 
The importance of the increased milk production through the DDP-programme for the 
nutrition of the rural community will be limited. The price of milk is high and as the 
DDP-farmers have access to urban markets it is likely that, with an increase of 
production, the flow of milk to urban areas will increase rather than lead to lower prices 
and higher consumption in the producing areas. 
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Appendices 
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Appendix 1 
Household Size 
(members) 
DDP-
fanners 
N=30 
65 
Indep. dairy Livestock 
fanners fanners 
N=25 N=ll 
DDP- General 
customers population 
N=24 N=90 
---------------- ... -------------------------_ ... ----------------- ... ------------
Average 14.9 17.6 15.2 10.5 10.0 
Distribution (%) 
1 - 4 members 3 4 9 25 9 
5 - 9 members 13 8 18 29 47 
10 - 14 members 47 32 28 29 28 
15 - 24 members 20 36 27 9 14 
25 members and more 17 20 18 8 2 
100 100 100 100 100 
Appendix 2 
Age Distribution of Household Members 
(%) 
DDP- Indep. dairy Livestock DDP- General 
fanners fanners fanners customers population 
N=30 N=25 N=11 N=24 N=90 
--------------------------- ... -------------------------------------------- ... -
1 -10 years 29 29 32 33 36 
11 - 20 years 29 29 19 23 24 
21 - 30 years 18 22 22 19 16 
31 - 40 years 10 7 13 12 10 
41 
- 60 years 11 9 12 10 11 
60 years and more 4 4 3 3 4 
100 100 100 100 100 
Appendix 3 
Household Type and Marital Status of the Head of the Household 
(%) 
DDP-
fanners 
N=30 
Indep. dairy Livestock 
fanners fanners 
N=25 N=ll 
DDP- General 
customers population 
N=24 N=90 
------------_ ...... _-------_ ..... -----_ .. _--------------------------------- ... ------
Household extension 
extended 80 96 91 54 70 
not extended 20 4 9 46 30 
100 100 100 100 100 
Marital status of head 
monogamous 70 28 36 54 54 
polygamous 30 72 55 29 45 
widowed/single 9 17 1 
100 100 100 100 100 
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Appendix 4 
Residency of All Members, Men and Women 
(%) 
DDP- lndep. dairy Livestock DDP- General 
farmers farmers farmers customers population 
--------------------------------------------------------------------------
All adult members 
Full-time resident 
Part-time resident 
Non-resident 
Men (adults) 
Full-time residents 
Part-time & Non-resid 
Women (adults) 
Full-time residents 
Part-time & Non-resid 
Appendix 5 
Consumer Units 
N=448 
79 
4 
17 
100 
N=124 
60 
40 
100 
N=107 
79 
21 
100 
(number per household; % of households) 
DDP-
farmers 
N=30 
N=440 N=167 
83 86 
2 7 
15 7 
100 100 
N=109 N=48 
53 60 
47 40 
100 100 
N=1l6 N=45 
88 96 
12 4 
100 100 
lndep. dairy Livestock 
farmers farmers 
N=25 N=ll 
N=252 N=897 
85 81 
3 3 
12 16 
100 100 
N=64 N=219 
55 45 
45 55 
100 100 
N=60 N=220 
93 90 
7 10 
100 100 
DDP- General 
customers population 
N=24 N=90 
--------------------------------------------------------------------------
Average number 8.9 10.7 9.9 6.4 5.9 
Distribution 
1 - 3.9 cons. units 7 12 9 42 30 
4 - 7.9 cons. units 50 24 27 33 47 
8 -11.9 cons. units 23 24 37 8 20 
12 and more cons. units 20 40 27 17 3 
100 100 100 100 100 
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Appendix 6 
Education Level 
(adults only, %) 
Heads of household 
no schooling 
DDP-
fanners 
N=30 
30 
(some) primary schooling 50 
more than primary level 20 
100 
Men N=124 
no schooling 11 
(some) primary schooling 44 
more than primary level 45 
100 
Women N=J07 
no schooling 39 
(some) primary schooling 39 
more than primary level 22 
100 
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Indep. dairy Livestock 
fanners fanners 
N=25 N=lJ 
48 73 
36 27 
16 
100 100 
N=109 N=48 
23 40 
40 50 
37 10 
100 100 
N=1J6 N=45 
58 82 
27 18 
15 
100 100 
DDP- General 
customers population 
N=24 N=87 
17 46 
46 45 
37 9 
100 100 
N=64 N=219 
11 24 
42 58 
47 18 
100 100 
N=60 N=220 
35 76 
47 21 
18 3 
100 100 
10 
Appendix 7 
Land 
(acres; % of households) 
DDP-
farmers 
N=30 
71 
Indep. dairy 
farmers 
N=25 
Livestock 
farmers 
N=l1 
DDP-
customers 
N=24 
General 
population 
N=90 
--------------------------------- ... _---------------------------------------
Average 28.5 25.3 22.6 
Distribution 
0 - 5.9 acres 7 20 9 
6 - 11.9 acres 23 16 18 
12 - 23.9 acres 37 20 37 
24 - 47.9 acres 10 24 27 
48 acres and more 23 20 9 
100 100 100 
Appendix 8 
Location of Land by Distance from Compound 
(%) 
Near compound 
Near surroundingsl 
Elsewhere2 
DDP-
farmers 
N=30 
42 
34 
24 
100 
Indep. dairy 
farmers 
N=25 
43 
25 
32 
100 
Livestock 
farmers 
N=l1 
- no-
- data-
- avail. -
14.1 
33 
17 
25 
21 
4 
100 
DDP-
customers 
N=24 
45 
25 
30 
100 
1. At more than half but less than 2 hours walking distance from the compound 
2. At more than 2 hours walking distance from the compound 
Appendix 9 
Land under Food Crops 
(acres per household; % of households) 
DDP-
farmers 
N=30 
Average 
Distribution 
0 - 1.9 acres 
2 - 4.9 acres 
5 - 7.9 acres 
8 acres and more 
Total acres food crops 
in % of total acres 
4.4 
20 
43 
17 
20 
100 
15 % 
lodep. dairy 
farmers 
N=25 
4.5 
32 
28 
28 
12 
100 
18 % 
Livestock 
farmers 
N=ll 
4.9 
9 
36 
37 
18 
100 
22% 
DDP-
customers 
N=24 
3.3 
46 
17 
29 
8 
100 
23 % 
9.0 
45 
36 
14 
4 
1 
100 
General 
population 
N=90 
48 
24 
28 
100 
General 
population 
N=90 
3.8 
27 
38 
26 
9 
100 
43 % 
72 
73 
Appendix 10 
Average Production of Food Crops and 
Percentage of Households Cultivating Different Crop Types 
DDP-
farmers 
N=30 
Indep. dairy Livestock 
farmers farmers 
N=25 N=l1 
DDP- General 
customers population 
N=24 N=90 
------------------------------------_ ..... -------_ .. --------------------------
Cereals 
production in kg 1298 1005 583 
% hh.with production 97 96 82 
Pulses 
production in kg 57 90 25 
% hh.with production 57 72 55 
Cassava 
number of plants 284 288 163 
% hh.with production 40 40 55 
Bananas 
number of stools 15 15 4 
% hh. with production 63 60 18 
Appendix 11 
Degree of Food Self-Sufficiency in Staple Foods 
(% of requirements) 
DDP-
farmers 
N=30 
Indep. dairy Livestock 
farmers farmers 
N=25 N=l1 
908 543 
83 94 
84 19 
54 26 
299 239 
33 37 
14 14 
50 60 
DDP- General 
customers population 
N=24 N=90 
-------------- ... -----------------------------------------------------------
Average 1 50 41 32 43 43 
Distribution 
0 - 24.9% 26 32 46 33 38 
25 - 49.9% 37 44 27 34 30 
50 - 74.9% 3 8 27 8 13 
75 - 99.9% 7 8 8 7 
100% and more 27 8 17 12 
100 100 100 100 100 
1. For the calculation of the average the maximum degree for a household has been put at 100 
Appendix 12 
Income Value of Food Crops 
(sh/cu; % of households) 
Average 
Average (selected h.h.)1 
Distribution 
0 - 99.9 
100 - 499.9 
500 - 999.9 
1000 -1999.9 
2000 -3999.9 
DDP-
farmers 
N=30 
853 
731 
10 
50 
10 
20 
10 
100 
Indep. dairy 
farmers 
N=25 
519 
519 
16 
48 
24 
8 
4 
100 
1. Excluded are households with an extreme high household 
2 DDP-, 1 Livestock farmer and 4 DDP-customers 
Livestock 
farmers 
N=ll 
345 
306 
27 
45 
28 
100 
income per cu; 
DDP- General 
customers population 
N=24 N=90 
728 513 
841 513 
25 8 
37 56 
17 20 
4 15 
17 1 
100 100 
74 
75 
Appendix 13 
A verage Production of Cash Crops and 
Percentage of Households Cultivating Different Crop Types 
DDP-
fanners 
N=30 
Indep. dairy Livestock 
fanners fanners 
N=25 N=ll 
DDP- General 
customers population 
N=24 N=90 
..... _-----_ .... ----------------------------- ..... _-------------------------------
Bananas 
number of stools 15 15 4 14 14 
% hh.with production 63 60 18 50 60 
Pineapples 
number of plants 12 5 25 1 
% hh.with production 8 9 8 2 
Coconut 
number of palms 1 394 270 29 128 140 
% hh.with production 97 92 36 71 76 
Cashewnut 
number of trees2 198 358 7 104 64 
% hh. with production 97 96 36 67 60 
Citrus and mango 
number of trees 25 44 1 19 15 
% hh.with production 70 64 18 58 47 
1. For reasons of calculation of the average the maximum value for coconut palms is 2000 per household 
2. For reasons of calculation of the average the maximum value for cashewnut trees is 2000 per household 
Appendix 14 
Commercial trees 
(number; % of households) 
DDP- Indep. dairy Livestock DDP- General 
fanners fanners fanners customers population 
N=30 N=25 N=ll N=24 N=90 
--------------------_ ...... --------------------_ .. _------------------ .. ---------
Aver. number/h.h.1 617 672 36 251 219 
Distribution of h.h. (%) 
0 trees 3 0 55 21 16 
1 99 trees 10 28 27 21 52 
100 249 trees 40 28 18 25 13 
250 499 trees 27 20 0 12 8 
500 999 trees 7 8 0 17 8 
WOO - 1999 trees 3 4 0 4 1 
2000 and more trees 10 12 0 0 2 
100 100 100 100 100 
1. The number of commercial trees is the sum of the number of coconut palms, cashewnut, citrus and mango trees per 
household. For reasons of calculation the maximum number of coconut palms and of cashewnut trees is 2000 per 
household 
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Appendix 15 
Income Value of Cash Crops 
(shlcu; % of households) 
DDP-
fanners 
N=30 
77 
Indep. dairy Livestock DDP- General 
fanners fanners customers population 
N=25 N=11 N=24 N=90 
-------------- .. ---------------_ ..... __ ...... _----------------- .. - .. - .. - .. ---- .. --- .. ---
Average 1047 1009 9 505 626 
Average (selected h.h.)1 790 1009 10 600 626 
Distribution 
0 3 0 64 25 24 
1 - 99.9 10 12 36 21 26 
100 - 499.9 50 44 0 25 28 
500 - 999.9 20 28 0 13 8 
1000 -1999.9 7 0 0 12 8 
2000 -3999.9 7 8 0 4 2 
4000 and more 3 8 0 0 3 
100 100 100 100 100 
1. Excluded are households wiLh an extreme high household income per cu; 
2DDP-, 1 Livestock farmer and 4 DDP-customers 
78 
79 
Appendix 16 
Average Number of Animals and 
Percentage of Households Possessing Different Types of Livestock 
DDP-
farmers 
N=30 
Indep. dairy Livestock 
farmers farmers 
N=25 N=l1 
DDP- General 
customers population 
N=24 N=90 
-------------------- ... -----------------------------------------------------
Poultry (adults only) 
average number 2.9 1.7 14.5 
% hh. with poultry 97 80 100 
Goats/sheep 
average number 4.5 8.4 12.3 
% hh.with goats/sheep 70 84 73 
Cattle 
average number 7.3 19.0 42.9 
% hh.with cattle 97 100 91 
Livestock equivalents1 
average number 7.9 20 44.7 
% hh.with livestock2 100 100 100 
1. One head of cattle counts for one and one goat for 1(7 livestock equivalent 
2. Poultry not considered 
Appendix 17 
Income Value of Livestock 
(sh/cu; % of households) 
DDP-
farmers 
N=30 
Indep. dairy Livestock 
fanners fanners 
N=25 N=l1 
1.8 1.2 
79 73 
3.2 3.1 
46 48 
1.5 0.4 
13 8 
1.9 0.8 
50 50 
DDP- General 
customers population 
N=24 N=90 
--------------------------_ ... _---------------_ ... _---------------------------
Average 1859 1049 1078 72 35 
Average (selected h.h.)1 1664 1049 849 79 35 
Distribution 
0 0 0 0 50 45 
1 99.9 3 8 9 33 46 
100 - 499.9 13 32 27 13 8 
500 - 999.9 27 28 37 4 1 
1000 - 1999.9 24 24 9 0 0 
2000 - 3999.9 20 4 18 0 0 
4000 and more 13 4 0 0 0 
100 100 100 100 100 
1. Excluded are households with an extreme high household income per cu; 
2 DDP-, 1 Livestock farmer and 4 DDP-customers 


82 
83 
Appendix 22 
Income Value of Off-farm Employment 
(sh/cu; % of households) 
DDP- Indep. dairy Livestock DDP- General 
fanners fanners fanners customers population 
N=30 N=25 N=ll N=24 N=90 
----------------------------------------------- ... ---- ... ---------------------
Average 2792 1738 1523 
Average (selected h.h.)! 2108 1738 1297 
Distribution 
0 23 20 27 
1 499.9 10 8 9 
500 999.9 3 20 0 
1000 - 1999.9 17 28 36 
2000 - 3999.9 27 12 27 
4000 - 7999.9 10 8 0 
8000 - 15999.9 7 4 0 
16000 and more 3 0 0 
100 100 100 
1. Excluded are households with an extreme high household income per cu; 
2 DDP-, ! Livestock farmer and 4 DDP-customers 
Appendix 23 
Origin of Off-farm Income by Residency of Workers 
DDP-
fanners 
N=30 
Indep. dairy 
fanners 
N=25 
Livestock 
farmers 
N=ll 
7515 
3933 
DDP-
customers 
N=24 
0 
4 
17 
21 
17 
8 
17 
17 
100 
General 
population 
N=90 
556 
556 
37 
32 
16 
9 
4 
2 
0 
0 
100 
-------------------------------------_ .. ------_ .... ---------- .. - ... - ...... ----------
Average (shiell/year) 2792 1738 1523 
Origin (%) 
full-time residents 59 56 36 
part-time residents 2 0 41 
non-residents 39 44 23 
100 100 100 
Appendix 24 
Household Distribution by Income Class 
(%) 
Classes (shiell/year) 
o 499.9 
500 999.9 
1000 - 1999.9 
2000 - 3999.9 
4000 - 7999.9 
8000 - 15999.9 
16000 and more 
DDP-
fanners 
N=30 
o 
3 
13 
27 
27 
23 
7 
100 
Indep. dairy Livestock 
fanners fanners 
N=25 N=11 
o 
4 
24 
36 
24 
12 
o 
100 
o 
9 
37 
27 
27 
o 
o 
100 
7515 556 
68 13 
4 6 
28 81 
100 100 
DDP- General 
customers population 
N=24 N=90 
4 
o 
21 
17 
21 
21 
16 
100 
22 
30 
22 
17 
6 
3 
o 
100 
84 
Appendix 25 
Household Income Composition 
A verage in sh! cu/year 
food crops 
cash crops 
livestock 
off-farm income 
total 
Average in % of total 
food crops 
cash crops 
livestock 
off-farm income 
DDP-
fanners 
N=281 
731 
790 
1664 
2108 
5293 
14 
15 
31 
40 
100 
85 
Indep. dairy 
fanners 
N=25 
519 
1009 
1049 
1738 
4315 
12 
23 
24 
40 
100 
Livestock 
fanners 
N=lOl 
306 
10 
849 
1297 
2462 
12 
o 
35 
53 
100 
1. Excluded are households with an extreme high household income per cu; 
2 DDP-. 1 Livestock farmer and 4 DDP-customers 
DDP-
customers 
N=201 
841 
600 
79 
3933 
5453 
16 
11 
1 
72 
100 
General 
population 
N=90 
513 
626 
35 
556 
1730 
30 
36 
2 
32 
100 
86 
87 
Appendix 26 
Average Number of Animals per Farm 
(number) 
DDP-
all farms 
N=30 
DDP-farms DDP-farms 
Zero Semi-Zero 
N=14 N=16 
Indep. dairy 
farms 
N=24 
Livestock 
farms 
N=l1 
---- .. ------------------------------------------------------- .. _------------
Cows 2.9 
Bulls 0.2 
Young bulls 0.5 
Heifers 1.4 
Bull calves 0.6 
Cow calves 0.7 
Total per farm 6.3 
Appendix 27 
Average Herd Composition 
(%) 
2.1 3.7 
0.1 0.4 
0.3 0.6 
1.2 1.6 
0.6 0.7 
0.7 0.7 
5.0 7.7 
DDP- DDP-farms DDP-farms 
Cows 
Bulls 
Young bulls 
Heifers 
Bull calves 
Cow calves 
Appendix 28 
all farms 
N=30 
46 
4 
7 
22 
10 
11 
100 
Zero Semi-Zero 
N=14 N=16 
48 
5 
8 
21 
9 
9 
100 
43 
3 
6 
24 
11 
13 
100 
Death Rate by Animal Type 
(%) 
8.0 
1.2 
1.8 
4.0 
2.1 
2.0 
19.1 
Indep. dairy 
farms 
N=24 
42 
6 
10 
21 
11 
10 
100 
15.8 
2.2 
4.4 
10.3 
3.4 
3.7 
39.8 
Livestock 
farms 
N=l1 
40 
5 
11 
26 
9 
9 
100 
DDP-farms 
herd size (n)1 
Indep. dairy farms 
herd size (n) 
Livestock fanns 
herd size (n) 
----------------- ... _--------- ... ------------------ ... --- ... _------- ... ------ .. ------
Cows 8.0 (101) 3.7 (219) 18.1 (226) 
Bulls 1.1 (18) 6.8 ( 44) 15.4 ( 39) 
Young bulls 13.6 ( 22) 3.5 ( 57) 11.3 ( 62) 
Heifers 13.7 ( 51) 2.8 (108) 7.5 (133) 
Bull calves 9.7 ( 31) 25.7 ( 74) 5.1 ( 39) 
Cow calves 13.8 ( 29) 30.6 ( 72) 8.9 ( 45) 
All animals 10.6 (252) 9.9 (574) 15.8 (444) 
1. (n) is number of animals present at the moment of survey + animals died and sold over the past year. 
88 
Appendix 29 
Death Rate by Animal Type at DDP-farms 
(%) 
DDP-farms 
total 
herd size (n)1 
89 
DDP-farms 
Zero Gr. 
herd size (n) 
DDP-farms 
Semi-Zero Gr. 
herd size (n) 
--------------------------------------------------------------------------
Cows 8.0 (101) 3.5 ( 57) 13.6 ( 44) 
Bulls 1.1 ( 18) 16.7 (12) 0 ( 6) 
Young bulls 13.6 ( 22) 10.0 ( 10) 16.7 ( 12) 
Heifers 13.7 ( 51) 0 ( 23) 25.0 ( 28) 
Bull calves 9.7 ( 31) 5.3 ( 19) 16.7 ( 12) 
Cow calves 13.8 ( 29) 6.7 (15) 21.4 ( 14) 
All animals 10.6 (252) 5.1 (136) 17.2 (116) 
1. (n) is number of animals present at the moment of survey + animals died and sold over the past year. 
Appendix 30 
Herd Size Development over the Past Year ('86-'87) 
(aggregated numbers per study group) 
DDP-farms 
Animals born 60 
Animals bought 
..2 
Increase 65 
Animals died 26 
Animals sold n 
Decrease QJ 
Total increase 2 
Appendix 31 
Breeds and Breeding Methods 
(number of farms) 
Breeds 
DDP-
farms 
N=30 
only grade 24 
crossbred and local 6 
only local 
Breeding method 
only AI 13 
AI and grade bull 10 
only grade and/or crossbred bull 7 
bull local breed 
Indep. dairy farms 
145 
-2 
57 
41 
154 
.2.a 
56 
Indep. dairy 
farms 
N=25 
2 
10 
13 
3 
2 
6 
14 
Livestock farms 
81 
14 
70 
3Q 
95 
lQQ 
-11 
Livestock 
farms 
N=l1 
11 
11 
90 
91 
Appendix 32 
Napier Grass, Silage and the Use of Chemical Fertilizers 
(number of fanns; group average per farm) 
DDP-zero-grazing DDP-semi-zero-grazing Indep. dairy fanns 
fanns farms cows 
N=14 N=52 
Napier 
fanns with Napier grass 14 
acres/fann 2.0 
acres/cow 0.5 
Silage 
farms with silage 10 
acres/farm 1.4 
acres/cow 0.4 
Chemical fertilizers 
fanns using chern. fert. 3 
kg/acre Napier 10.8 
Appendix 33 
Farm Labour at Dairy Farms 
(number) 
Labourers 
fanns with labourer 
labourers! 
cows per labourer 
Farms with women involved 
wife/wives of head 
daughter 
Daily work mainly done by 
head 
other family member 
labourer 
DDP-fanns 
zero-grazing 
N=14 
10 
18 
2.5 
3 
4 
1 
9 
fanns cows 
N=16 N=34 
13 
0.9 
4 
0.3 
2 
6.7 
DDP-farms 
semi-zero-grazing 
N=16 
6 
6 
2.5 
3 
1 
8 
4 
4 
0.4 
0.1 
1. There is one female labourer. a resident household member 
Appendix 34 
Average Daily Milk Production and Cows in Lactation 
Milk production (litres) 
per fann 
per lactating cow 
per cow present 
% cows in lactation 
N lactating cows 
N cows present 
DDP-fanns 
N=30 
9.4 
4.8 
3.4 
68% 
59 
86 
Indep. dairy farms 
N=25 
5.1 
l.9 
0.6 
34% 
68 
199 
Indep. dairy 
fanns 
N=25 
10 
10 
8.8 
8 
1 
10 
5 
10 
N=25 
5 
2 
Livestock farms 
N=ll 
3.8 
0.7 
0.2 
36% 
63 
174 
92 
93 
Appendix 35 
A verage Daily Milk Production and Cows in Lactation, by Grazing System 
Milk production (litres) 
per farm 
per lactating cow 
per cow present 
Cows in lactation (%) 
N lactating cows 
N cows present 
1. Only farms with milk production 
Appendix 36 
Zero-grazing 
N=13 1 
aver.age (r.ange) 
13.3 
4.8 
3.4 
71% 
36 
51 
(3.2-35.5) 
Semi-zero-grazing 
N=13 
aver.age (r.ange) 
8.4 
4.8 
3.4 
72% 
23 
32 
(0.4-9.8) 
Average Daily Milk Production and Cows in Lactation at Independent Dairy Farms 
Milk production (litres) 
per farm 
per lactating cow 
per cow present 
Cows in lactation (%) 
N lactating cows 
N cows present 
Farm with 
grade and/or crossbred cattle 
N=91 
aver.age (r.ange) 
11.3 (1.75-34.0) 
3.1 
1.2 
38% 
33 
87 
1. Only farms with milk production 
Appendix 37 
Destination of Milk Production 
(% of total production) 
DDP-farms 
N=30 
Indep. dairy farms 
N=25 
Local sales 56 55 
Sales outside location 23 
Home consumption 17 35 
Leftover 4 10 
Total 100 100 
Farm with 
local cattle only 
N=9 
average (r.ange) 
2.9 (0.5-12.25) 
0.75 
0.2 
31% 
35 
112 
Livestock farms 
N=11 
50 
10 
32 
8 
100 
94 
95 
Appendix 38 
Average Daily Milk Production and Cows in Lactation at DDP-farms, by Division 
Milk production (Iitres) 
per farm 
per lactating cow 
per cow present 
Cows in lactation (%) 
Appendix 39 
Bahari 
N=12 
14.1 
4.1 
5.3 
78% 
Kaloleni 
N=9 
9.4 
2.9 
4.5 
66% 
Destination of Milk Production at DDP-farms, by Division 
(in % of total production) 
Local sales 
Sales outside location 
Home consumption 
Leftover 
Total 
Appendix 40 
Bahari 
N=12 
46 
32 
17 
5 
100 
Kaloleni 
N=9 
71 
11 
18 
100 
Ganze 
N=9 
3.0 
1.7 
3.4 
50% 
Ganze 
N=9 
72 
13 
15 
100 
Income Composition by Contribution of Dairy Income to Household Income 
Composition (shlcu) 
food crops 
cash crops 
livestock 
off-farm income 
aver. househ. income 
Composition (shl household) 
food crops 
cash crops 
livestock 
off-farm income 
aver. househ. income 
Dairy income 
<=25% 
N=13 
1228 
1683 
1170 
4327 
8409 
9250 
13550 
8750 
30400 
61950 
Aver. number of cu per household 
A ver. number of dairy cows/farm 
10.0 
2.2 
Dairy income 
>25% - <=50% 
N=11 
682 
638 
2258 
2247 
5825 
4850 
3600 
16150 
15250 
39850 
8.9 
3.6 
Dairy income 
>50% 
N=6 
354 
417 
2618 
466 
3854 
2250 
2450 
16900 
3000 
24600 
6.5 
3.2 
All DDP-
households 
N=30 
853 
1047 
1859 
2793 
6551 
6200 
7700 
13100 
19400 
46400 
8.9 
2.9 
96 
97 
Appendix 41 
Main Characteristics of DDP-households, employing and not employing labourers 
(average in number; sh/cu/year) 
Dairy cows 
average number per farm 
Labour force (men per householdP 
all men relative to head 
employed off-farm 
dairy labourers 
Income composition (shlcu) 
food crops 
cash crops 
livestock 
off-farm employment 
total household income 
Employing 
labourers 
N=14 1 
3.86 
3.2 
1.5 
1.4 
744 
250 
2181 
3461 
6636 
Not employing 
labourers 
N=14 
1.86 
2.8 
0.8 
0 
718 
1330 
1147 
756 
3951 
1. For reasons of calculation two small households with extreme high values for household income have been excluded 
2. Men older than 16 years and relative to the head of the household. Excluded are those who are schooling. 
98 
Appendix 42 
Household Food Consumption: Energy and Protein Intake 
Energy (kcallcu) 1 
average 
distribution (%) 
0 - 1499.9 keal/eu 
1500 - 1999.9 keal/eu 
2000 - 2499.9 keal/eu 
2500 - 2999.9 keal/eu 
3000 - 3499.9 keal/eu 
3500 - 3999.9 keal/eu 
4000 keal/cu and more 
Protein (glcuj2 
average 
distribution (%) 
0 - 24.9 g/eu 
25 - 49.9 g/eu 
50 - 74.9 g/eu 
75 - 99.9 g/eu 
100 
- 124.9 g/eu 
125 g/eu and more 
Protein (% of energy) 
Houselwld size (cu) 
DDP-farrners 
(N=30) 
2652 
0 
30 
20 
10 
20 
7 
13 
100 
75 
0 
27 
30 
23 
13 
7 
100 
11.3 
8.9 
1. Energy requirements: 2960 kcallcu/day 
2. Protein recommendation: 50 g/cu/day 
Appendix 43 
DDP-eustomers 
(N=24) 
2827 
4 
4 
17 
25 
17 
29 
4 
100 
84 
4 
9 
29 
29 
21 
8 
100 
11.9 
6.4 
General population 
(N=86) 
2637 
12 
12 
23 
22 
10 
15 
6 
100 
68 
3 
28 
34 
20 
12 
3 
100 
10.3 
6.0 
Daily Energy and Protein Intake by Income Class, General population only 
(average in kcal/eu; g/eu; %of energy; eu) 
Energy (kealleu) 
Protein (g/eu) 
Protein (% of energy) 
Household size (eu) 
Household income 
less than sh1500/eu 
(N=58) 
2457 
62 
10.1 
6.1 
Household income 
sh15oo/cu and more 
(N=28) 
3011 
81 
10.8 
6.0 
100 
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Appendix 44 
Food Consumption: Dishes 
(% households consuming dish listed) 
Uji 
Ugali 
Cereal dishes, other 
Roots & tuber dishes 
Legume dishes 
Vegetable dishes 
Fish/meat/egg dishes 
Single food items 
Snacks 
Tea 
Miscellaneous 
Appendix 45 
DDP-fanners 
N=30 
33 
100 
7 
7 
27 
67 
63 
73 
23 
80 
30 
Food Consumption: Ingredients 
(% households consuming ingredient listed) 
DDP-fanners 
N=30 
Cereals 
maize, fresh 
maize, dry 
maize, flour 
rice & rice flour 
wheat & wheat flour 
millet & millet flour 
cereal products, bread 
cereal products other 
Grain legumes 
beans 
grams, green 
peas,cow 
peas, pigeon 
other 
Roots. tubers & starchy fruits 
banana, cooking 
cassava & cassava flour 
potato, Irish 
other 
Vegetables 
Fruits 
cabbage 
leaves, green 
pumpkin- squash 
tomato 
other 
banana, sweet 
citrus 
guava- passion 
mango 
3 
100 
7 
13 
3 
47 
13 
17 
3 
7 
3 
20 
10 
70 
37 
23 
3 
13 
101 
DDP-customers 
N=24 
71 
92 
13 
8 
25 
46 
54 
54 
21 
63 
50 
DDP-customers 
N=24 
4 
92 
13 
21 
21 
17 
29 
4 
4 
4 
4 
42 
38 
4 
21 
4 
General population 
N=86 
51 
100 
2 
1 
19 
90 
28 
40 
4 
29 
6 
General population 
N=86 
2 
100 
4 
12 
7 
14 
4 
1 
1 
4 
1 
90 
6 
2 
1 
4 
5 
(continued on next page) 
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Appendix 45 (continued) 
Food Consumption: Ingredients 
(% households consuming ingredient listed) 
Fruits (continued) 
paw-paw 
pineapple 
sugarcane 
other 
Meats & animal products 
chicken- pOUltry 
eggs 
fish, fresh 
fish, dry 
fish, other 
milk, cow (fresh) 
milk, other 
meat, beef 
meat, other 
Seeds & nuts 
coconuts 
cashewnuts 
other 
Miscellaneous 
oils- fats- margarine 
soda's & syrup 
sugar 
other 
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DDP-fanners 
N=30 
17 
17 
3 
7 
13 
10 
80 
23 
3 
73 
43 
93 
10 
103 
DDP-customers 
N=24 
8 
13 
13 
17 
8 
88 
21 
50 
63 
79 
Contribution of Macro Nutrients to Total Energy 
(kcal; (%» 
DDP-fanners 
N=30 
DDP-customers 
N=24 
General population 
N=86 
1 
4 
4 
38 
2 
7 
2 
61 
7 
34 
2 
General population 
N=86 
------ .. _--------------------- ... ----_ .. -------------------_ .. _----------------
Carbohydrates 1907 (72) 1930 (68) 2115 (80) 
Fats 444 (17) 561 (20) 248 (10) 
Proteins 301 (11) 336 (12) 274 (10) 
Total 2652 (100) 2827 (100) 2637 (100) 
104 
105 
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Contribution of Food Groups to Total Energy 
(%) 
Cereals 
Grain legumes 
Roots, tubers, etc. 
Vegetables 
Fruits 
Animal products 
Fats, oils, oilseeds, nuts 
Miscellaneous 
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DDP-fanners 
N=30 
68 
4 
1 
1 
1 
11 
7 
7 
100 
DDP-customers 
N=24 
67 
7 
0 
1 
0 
12 
9 
4 
100 
Contribution of Food Groups to Total Protein 
(%) 
Cereals 
Grain legumes 
Roots, tubers, etc. 
Vegetables 
Fruits 
Meat & animal products 
Fats, oils, oilseeds, nuts 
Miscellaneous 
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DDP-fanners 
N=30 
59 
9 
0 
3 
1 
26 
2 
0 
100 
DDP-customers 
N=24 
54 
16 
0 
2 
0 
27 
1 
0 
100 
Contribution of Home-produced Food to Total Energy Intake 
(%) 
Home-produced 
Other 
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DDP-fanners 
N=30 
26 
74 
100 
DDP-customers 
N=24 
14 
86 
100 
Contribution of Home-produced Food to Total Protein Intake 
(%) 
Home-produced 
Other 
DDP-fanners 
N=30 
28 
72 
100 
DDP-customers 
N=24 
12 
88 
100 
General population 
N=86 
87 
3 
1 
1 
0 
1 
5 
2 
100 
General population 
N=86 
78 
7 
0 
3 
0 
9 
3 
0 
100 
General population 
N=86 
17 
83 
100 
General population 
N=86 
17 
83 
100 
106 
107 
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Food Consumption; Origin of Energy, by Food Group 
(% ) 
------------_ ...... --- ........ ---- ..... _ .. _------ .. -_ ... ------------------------- .. --------
DDP-farmers 
N=30 
own other 
Cereals 22 78 
Grain legumes 10 90 
Roots, tubers, etc. 63 37 
Vegetables 64 36 
Fruits 87 13 
Meat & animal products 41 59 
Fats, oils, oilseeds, nuts 69 31 
Miscellaneous 0 100 
Appendix 52 
Daily Milk Consumption 
Per household 
average (ml) 
DDP-
households 
N=30 
1385 
Distribution of households (%) 
0 ml/hh 13 
>0 - 499 ml/hh 13 
500 - 999 ml/hh 10 
1000 - 1999 ml/hh 34 
2000 - 2999 ml/hh 10 
3000 ml/hh and more 20 
100 
Per consumer unit 
average (ml) 200 
Distribution of households (%) 
0 13 
>0 - 49 ml/cu 10 
50 
- 99 ml/cu 14 
100 - 249 ml/cu 33 
250 - 499 ml/cu 27 
500 ml/cu and more 3 
100 
total 
100 
100 
100 
100 
100 
100 
100 
100 
DDP-customers 
N=24 
own other 
17 83 
0 100 
0 100 
59 41 
84 16 
2 98 
21 79 
0 100 
Customer 
households 
N=24 
980 
29 
25 
34 
8 
4 
100 
249 
17 
25 
25 
17 
16 
100 
total 
100 
100 
100 
100 
100 
100 
100 
100 
General population 
N=86 
own other 
12 
0 
100 
100 
42 
15 
73 
6 
General 
population 
N=86 
56 
91 
3 
5 
100 
12 
91 
2 
2 
4 
1 
100 
88 
100 
0 
0 
58 
85 
27 
94 
total 
100 
100 
100 
100 
100 
100 
100 
100 
108 
109 
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Households by Frequency of Milk Consumption 
(% of households) 
DDP-farmers 
N=30 
DDP-customers 
N=24 
General population 
N=90 
Regular 
daily 
each other day or once a week 
Irregular 
when money or milk available 
(almost) never 
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77 
10 
13 
100 
83 
17 
100 
8 
3 
36 
53 
100 
Milk Consumption and Household Income, General population only 
Average household income (shlcu) 
Average milk consumption (mllcu) 
Appendix 55 
Main Use of Milk 
(in number of households 1 ) 
Only with tea 
Firstly with tea and secondly as drink 
Only as drink 
Firstly as drink and secondly with tea 
Regular milk 
consumption 
N=8 
3382 
135 
DDP-
households 
N=26 
10 
6 
2 
6 
Firstly as drink and secondly as ingredient 1 
Other combinations and purposes 1 
1. Households with milk consumption 
Irregular or no milk 
consumption 
N=82 
Customer 
households 
N=24 
5 
4 
4 
4 
5 
2 
1612 
a 
General 
population 
N=8 
1 
3 
1 
2 
1 
110 
111 
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Distribution of Pre-School Children by Age Class 
(%) 
6 - 11.9 months 
12 - 23.9 months 
24 - 35.9 months 
36 - 47.9 months 
48 - 59.9 months 
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DDP-
fanners 
N=44 
11 
25 
16 
30 
18 
100 
DDP-
customer 
N=39 
26 
21 
23 
10 
20 
100 
General 
population 
N=138 
12 
17 
23 
25 
23 
100 
Distribution of H-A, W-H and W-A among Pre-School Children 
(number) 
Heightlor-age 
less than 85 
85 - 89.9 
90 - 94.9 
95 - 99.9 
100 and more 
Weight-far-height 
less than 80 
80 - 84.9 
85 - 89.9 
90 - 94.9 
95 - 99.9 
100 and more 
Weightlor-age 
less than 60 
60 - 69.9 
70 - 79.9 
80 - 84.9 
85 - 89.9 
90 - 94.9 
95 - 99.9 
100 and more 
DDP-fanners 
N=44 
2 
8 
18 
12 
4 
4 
8 
12 
11 
9 
3 
13 
5 
8 
11 
2 
2 
DDP-customers 
N=39 
5 
20 
8 
6 
1 
2 
7 
10 
15 
4 
14 
8 
6 
4 
4 
3 
General population 
N= 138 
5 
41 
64 
23 
5 
11 
18 
30 
31 
28 
20 
3 
23 
48 
31 
20 
6 
6 
1 
112 
113 
Appendix 58 
Anthropometric Indices of Pre-School Children 
(average; % below standard) 
HeightJor-age 
average! 
% child. below h-a (90) 
WeightJor-height 
average 
% child. below w-h (85) 
WeightJor-age 
average! 
% child. below w-a (80) 
Age 
average (months) 
1. Significant at P<O.OO! 
Appendix 59 
DDP-farrners 
N=44 
93.7 
23 
94.2 
9 
84.0 
36 
33.4 
DDP-customers 
N=39 
94.5 
13 
94.4 
8 
85.3 
36 
27.9 
General population 
N= 138 
91.7 
33 
91.7 
21 
78.5 
54 
34.3 
Anthropometric Indices of Young Children, aged 6-23.9 months 
(average; % below standard) 
HeightJor-age 
average 
% below h.a (90) 
WeightJor-Height 
average 
% below w.h (85) 
WeigJuJor-age 
average! 
% below w.a (80) 
Age 
average (months)2 
1. Significant at P<O.O! 
2. Significant at P<O.05 
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Anthropometric Indices 
(average; % below standard) 
HeightJor-age 
average! 
% below h-a (90) 
WeightJor-Height 
average 
% below w-h (85) 
WeightJor-age 
average! 
% below w-a (80) 
Age 
average (months) 
1. Significant at P<O.OO5 
DDP-farrners 
N=16 
92.9 
31 
92.4 
19 
81.2 
56 
17.0 
of Children, 
DDP-farrners 
N=28 
94.2 
18 
95.1 
4 
85.6 
25 
42.9 
aged 
DDP-customers 
N=18 
94.9 
17 
96.2 
6 
87.4 
33 
12.9 
24-59.9 months 
DDP-customers 
N=21 
94.2 
10 
92.7 
10 
83.6 
38 
40.8 
General population 
N=40 
92.1 
35 
91.2 
30 
76.9 
58 
13.9 
General population 
N=98 
91.5 
33 
91.9 
17 
79.2 
52 
42.7 
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Anthropometric Indices of Pre-school Children of the General population, 
by Income Class 
(average; %) 
Heightlor-age 
average l 
% child. below h-a (90) 
Weight-for-height 
average 
% child. below w-h (85) 
Weightlor-age 
average 
% child. below w-a (80) 
Age 
average (months) 
Households income 
average (shlcu) 
1. Significant at P<O.05 
Appendix 62 
Household income 
less than sh IS00/cu 
N=94 
91.1 
38 
9l.S 
26 
77.6 
60 
34.S 
73S (n=45) 
Household income 
shlS00/cu and more 
N=44 
92.7 
23 
92.1 
11 
80.5 
41 
33.9 
3334 (n=22) 
Nutritional Status of Children in Households with a Total Income of shlS00-3999/cu 
(average; %) 
Heightlor-age 
average 
% below h-a (90) 
Weightlor-height 
average l 
% below w-h (8S) 
Weight1or-age 
average2 
% below w-a (80) 
Age 
average (months) 
Household income 
average (shleu) 
1. Significant at P<O.05 
2. Significant at P<O.Ol 
DDP-farmers & 
DDP-customers 
N=40 
94.3 
20 
94.6 
10 
8S.2 
30 
3l.7 
2392 (n=14) 
General 
population 
N=37 
92.6 
26 
9l.6 
13 
79.8 
44 
33.6 
2301 (n=18) 
116 
117 
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Main Characteristics of Households with a Total Income of sh1500-3999/cu 
(average; %) 
Household income composition 
crops 
livestock 
off-farm employment 
Educational level of women 
% women with 
some formal education 1 
1. Groups ratio 
DDP-farmers & 
DDP-customers 
N=14 
689 
597 
1106 
61 
General 
population 
N=18 
1487 
29 
785 
39 
118 
119 
Notes & References 
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Notes on Calculations & Miscellaneous Information 
1 . Household survey and food preparation recall 
A full questionnaire concerning the household and food preparation recall survey can be found in 
the pertaining report on "Seasonality in the Coastal Lowlands of Kenya. Part 1: Research Objectives 
and Study Design" (Hoorweg et aI., 1988). The items in the schedule are ordered per Form and cover 
the following topics: 
Housing circumstances and living conditions 
= house, kitchen, water source, distance water, sanitation (Form 2.1) 
A small map was drawn of each compound, identifying the main house as well as other houses and 
shelters. For the main house the type, style, roof material, wall material, and floor material were 
recorded. The water source was recorded separately for drinking water and for the watering of livestock 
during the dry and wet season. 
Denwgraphic characteristics of household members 
= sex, age, marital status, education, occupation 
= period & type of employment; income estimate 
= non-resident members; reason absence, frequency of visits, remittances 
= child births and deaths over the past 36 months 
Farm characteristics 
= annual crops; acreage, type ownership, crops 
& crop mixture, quantity harvests, quantity sales 
= tree crops & perennials; number of plants, quantity harvests, quantity sales 
= livestock; type livestock, turnover, livestock products 
(Form 3.1) 
(Form 3.2) 
(Form 3.3) 
(Form 3.4) 
(Form 4.1) 
(Form 4.2) 
(Form 4.2) 
Production of annual crops, tree crops and perennials was assessed by means of interviews. The 
acreage planted or the number of plants was recorded together with the quantities harvested and crop 
sales during the period under review. In addition, information was recorded on the location and quality 
of the land (Form 5.2). Herd composition and livestock turnover were similarly recorded, notably the 
num ber of poultry, goats, sheep and cattle that were added or subtracted from the existing herd; together 
with estimates of milk and egg production and milk sales. 
Food consumption 
= household food preparation 
& consumption, dishes, ingredients, amounts, origin (Form 5.1) 
Food consumption was assessed by a recall of all food prepared in the compound during the day 
prior to the interview. This recall was collected for each kitchen of the household. The women were 
questioned about all the foods and drinks they had prepared in the course of the previous day. Starting 
with the first dish of the day, all subsequent dishes (drinks and snacks) were covered. The women were 
further asked to demonstrate the cooking procedures, and to indicate the volumes of the different 
ingredients used, as well as the total volume of the dish as finally prepared. In case of leftovers from 
meals, the volume of food that had not been eaten was separately estimated and subtracted. For each 
ingredient it was further noted whether it was home-produced or not. 
Nutritional status 
= anthropometry; weight, height, mid-upper arm circumference 
= health; examination for signs of malnutrition, recent illness 
& breast-feeding history 
(Form 7.1) 
(Form 7.1) 
Anthropometry included the measurements commonly used in nutrition studies: weight, height and 
mid-upper arm circumference. These measurements were collected for all children aged between 6 and 60 
months. The children under the age of two years were weighed using a SALTER 235 scale (max. 25 kg 
with an accuracy of 100 gr). The weighing of these children was done with a pair of 'trousers' with a 
harness for support. The weights of older children were measured with a TERAILLON digital scale 
(max. 135 kg with an accuracy of 200 gr). The height of children under two years was measured with a 
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portable length board with a fixed headrest and a moveable footrest. The children were measured in 
supine position. Older children were measured standing straight with their backs against a portable pole 
with a sliding headrest. Mid-upper arm circumference of children was measured with an ordinary 
household measuring tape of reinforced cotton. 
As regards health information, mothers were requested to report the number of days the child had 
been ill during the two-week period prior to the interview. The presence of major symptoms was 
registered notably including fever, coughing diarrhoea, vomiting, protruding belly, failure to thrive, 
worms, hair dispygmentation, anaemia. The type and the result of treatment were also registered. 
Similarly recorded were the presence of clinical signs of malnutrition including oedema, hair 
dispygmentation, flaky skin, moonface, protruding belly, marasmic appearance, lack of activities. The 
incidence of diarrhoea and vomiting during the day before the interview were separately recorded. 
2 . Dairy farming survey and milk consumption 
In addition to the questionnaires of the household and food preparation recall a questionnaire 
regarding dairy farming and milk consumption has been created. It covers the following topics: 
Dairy farming 
= herd composition, changes over the past year, 
breeds and breeding, diseases and disease control, grazing and 
concentrate feeding, watering and herd movements 
= fodder crop cultivation and silage production, persons involved in 
dairy farming, type of ownership and financial arrangements 
= milk production, destination morning milk, destination evening 
milk, type and location and number of customers, milk prices 
(Form 4.3) 
(Form 4.4) 
(Form 4.5) 
Information on milk production and supplementary feeding considers the situation at the day 
previous to the day of visit, the other information refers to the general situation or is a summary of the 
development over the past year. 
Milk consumption 
= frequency, quantity, quality, price, origin and manner of milk consumption (Form 5.2) 
Information on milk consumption was recorded for the past two-week period, for the household as 
a whole, as well as for individual children under five years. 
A full questionnaire concerning the additional forms is given at the end of this section (p.97 -1 (0). 
3. Household members 
Full-time residents are persons taking one or more meals from the household kitchen on a daily 
basis. Part-time residents are persons who normally live in the compound but who are or have been 
absent for an uninterrupted period of two weeks or more during the last three months. Non-residents are 
members of the household who are staying elsewhere for reasons of employment, education or other, 
but who return regularly, and keep economic ties with the household. 
4 . Consumer units 
For the analysis of survey findings at household level, it is important to standardize household size. 
The most common way is a straight count of the number of household members, which means that each 
member receives an equal weight. For certain (e.g. demographic) purposes, this is quite appropriate. 
For other purposes, however, a weighted summation is often needed because the requirements of 
household members differ. For example, the food consumption of a child is less than that of an adult, 
but this is also true for other needs: shelter, clothing, transport, etc. 
An approximation of the relative needs is offered by a physiological weighting, namely according to 
the nutritional requirements of individual household members. This incorporates various biological 
characteristics: age, sex, physiological status and physical activity level and it offers a fair 
approximation of overall requirements, also because food consumption forms a large part of overall 
consumption. Weighting in this way is known by the term "consumer units". One consumer unit (cu) 
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is equal to a reference adult male. The reference adult male of 20-29 years of age is estimated to need 
2960 kcal per day. All other individuals are expressed as a ratio of this unit (adult male equivalents) on 
the basis of their estimated nutritional requirements. For the calculation of these requirements, the most 
recent international recommendations were used (WHO,1985). Further assumptions that were made in 
order to fit the reference standards to the circumstances in Coast Province concerned body size, pregnancy 
and lactation, activity patterns and disease. The energy requirements of the various age and sex groups, 
expressed in terms of consumer units, are as follows: 
age male female age male female 
Oyr 0.3cu 0.3cu 8-1Oyr 0.7cu 0.7cu 
lyr O.4cu OAcu 11-16yr O.8cu 0.7cu 
2-4yr O.5cu O.5cu 17-19yr 0.9cu 0.7cu 
5-7yr O.6cu O.6cu 20-29yr l.Ocu O.8cu 
age 
30-39yr 
40-59yr 
6Oyr+ 
male 
l.Ocu 
0.9cu 
0.7cu 
female 
0.8cu 
0.7cu 
O.6cu 
Next to age and sex, the residency and frequency of visit of each member has been taken into 
account by the determination of the final number of consumer units per household. 
5. Socio-economic household data 
The socio-economic data regarding the households of livestock farmers in the hinterland concern 
the results calculated in the study on "Seasonality in the Coastal Lowlands of Kenya, part 3: Socio-
economic profile" (Foeken et al., 1989) based on survey data of 1985 -1986. 
The information of the other study groups is based on data collected in May-June 1987, covering 
the period 1986-1987. The data were treated following the same methodology as for the two companion 
studies (Foeken et aI., 1989; Hoorweg et aI., 1990) except for the value of income from cash crops and 
for the calculation of potential income from livestock: 
Income from cash crops 
For the calculation of the potential income from cash crops the same values per palm,tree or plant 
were used than these applied in the study on "Settlement schemes in Coast Province" (Hoorweg et aI., 
1990). 
Income from dairy cattle 
For dairy cattle at DDP-farms the average annual income per grade dairy cow was estimated on the 
basis of the average net cash flow surplus of sh 4500 / grade dairy cow at recording farms in Kilifi 
District (Valk, 1985a). In order to take into account the regional differences in price for milk and in 
production performance found in this study, the following differentiation by division in potential 
income from dairy farming has been created: 
- Kaloleni: sh 4000/ grade dairy cow 
- Bahari: sh 5000/ grade dairy cow 
- Ganze: sh 3500/ grade dairy cow. 
For local cattle the annual income was estimated on the basis of an estimated income value per 
animal present (sh 180 per animal for growth) and a contribution by milk production differentiated by 
division: 
- Kaloleni: sh 300 / animal present 
- Bahari: sh 400 / animal present 
- Ganze: sh 300 I animal present. 
In case of grade or crossbred cattle at independent dairy farms, the income has been estimated at a 
value between these of grade dairy cattle at DDP-farms and local cattle. 
When cattle is owned but not looked after by the household then only the income value from 
growth was considered. 
6. Food self-sufficiency 
The level of food self-sufficiency was calculated for households on the basis of the following 
foodstuffs: cereals, beans, cassava and bananas. For each of these crops, the total yield of the harvests 
of the long rains of 1985 and the short rains of 1985/86 (in kg) was estimated and multiplied by a 
certain percentage in order to obtain the net yield, i.e. the edible portion (90%, 100%,85% and 67% for 
cereals, beans, cassava and bananas, respectively). These figures were multiplied with the respective 
caloric values per kilogram (3400 for cereals and beans, 1530 for cassava and 1100 for bananas) and 
added. For each household, this figure was divided by the average number of consumer units, thus 
obtaining the annual staple food production (in kcal) per consumer unit. 
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Energy requirements per cu were estimated to be 2960 kcal per day, and it was assumed that 75% 
of this amount is generally provided by staple foods, resulting in a staple food requirement of 810,300 
kcal per consumer unit per year. 
The degree of food self-sufficiency is calculated by expressing the annual food production/cu as a 
percentage of the staple energy requirements. Groups averages have been calculated by taking a 
maximum value of 100 % per household. 
7. Agricultural production 
The value of the food crop production was estimated by using sh4 for one kg of harvested cereals 
(consumer price), cassava and bananas for home consumption (converted into cereal equivalents 
according to caloric values), and sh8 for one kg of harvested beans. 
The value of the cash crop production was determined by estimating the monetary income from the 
sales of the produce of trees with a commercial value. In the case of cashewnut trees and coconut palms 
a maximum number was put at 2,000 trees and 2,000 palms per household. Overall it affected the 
results of three households. 
8 . Food poverty line 
The food poverty line was defined as the annual household income needed to purchase the amount 
of calories required to meet the minimum nutritional needs of household members and was calculated at 
sh990/cu (rounded at shl000/cu). The calculation method used is derived from that of the Fifth World 
Food Survey (FAO, 1987). For more detailed information see: "Seasonality in the Coastal Lowlands of 
Kenya, part 3: Socio-economic profile" (Foeken et al., 1989). 
9 . Households excluded from the calculation of average income values 
Overall seven households have been excluded from this calculation because of extreme high values 
for household income distorting the mean values of the different groups. It considers the smallest 
households in size in each group. For the 2 DDP-farmers the household income is sh18,000 
respectively sh 25,000 /cu, and household size 3.3, respectively 2.3, consumer units; the four 
households of DDP-customers have only one or two members and a household income of sh 20,000-
30,OOO/cu.Among the livestock farmers this concerns a household consisting of 1.9 consumer units 
with an income of about sh 8,OOO/cu. 
10. Estimation of daily milk production in Kilifi District. 
The estimation of district milk production were made with the help of differing assumptions for 
improved and local breeds, as follows: 
- improved breeds: 60% cows (MALD, 1985; 1986), a calving interval of 450 days (Wouters & 
Valk, 1986), a lactation period of 300 days (Valk, 1985a) and a milk production per cow for human 
consumption of 6 litres per day (Valk, 1985a; Wilson, 1986), 
- local breeds: 50% cows (Bartman, 1984), a calving interval of 600 days, a lactation period of 150 
days and a milk production per cow for human consumption of 1 litre per day (Booker International, 
1982; own observation, 1987). 
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DISTRICf CLUSTER HOUSEHOLD AREA ROUND 
CONFIDENTIAL [JJ OIl OIl [JJ D 
Number of cattle 
calves DIed last Sales 
male female male female year Leavers 
Presence 
yeslno 
present 
wed 
Ieftlsold 
bought 
brought in 
Comments: 
treatment. given during past three months 
yeslno yes/no 
wp tryp ~ spray antib dewonn other 
vaccin. 
Comments: 
p c Capacily: 
I Ie .. than drum 
e p 2 a few dnDn. 
EostC 
Tryp 
Pneum 
Starv 
Other 
Special reeds and treatments 
consumed r 0 I 
yesterday kg. e r v 
meal 
pellets 
bnn 
calces 
miner 
other 
Wau:r 
mast local 
fert 
local 
Impr 
low pr impr 
age own 
return 
other 
Regularity of 
use: 
I regular 
2 sometimes 
3 never 
AI 
Origin: 
I own production 
2 local producer,; 
3 trader 
4 co-op I factory 
5 other 
Availibility of feeds: 
I regular througout year 
2 irregular throughout year 
3 not in long dry sea son 
4 not in long wet season 
5 other 
breeds 
breedIng 
If capacity is 2. 3. or 4: 
so time spend Ir 
Did herd leave the compound during the past half year? 
UT p.d. in hn an dr gr/dr 
\valer OJ 3 large lank 4 Iype DDP !>nk 
Pre .. nce: 
lye. 
2 no 
For source code. see 2.1 
For tnn!pOrt codes see 4.5 
::~,~ 
_I seas ti=jj 
continuous 
period 
incidental 
h P 
ffij 
Drinking only. gnzing and 
drinking herded or penned: 
I less than a month 
2 less than 2 months 
3 less than S months 
4 5 months and over 
location of temporuy cattle pen 
Comments: 
Movements of herd 
di pe re 
5t r as 
Distance from home: 
1 .less than half day 
2 less than day 
3 less than 2 days 
4 2 or more days 
walbng with cattle 
Period of stay: 
I less than week 
2 less than 2 weeks 
3 less than month 
4 less than 2 months 
S 2 or more months 
Reason for movement: 
1 water shortage 
2 feed shortage 
3 diseases 
4 conflicts 
S other 
Did some cows and calves 
stay behind at the home 
compound? 
yeslno D 
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DISTRICf CLUSTER HOUSEHOLD AREA ROUND 
CD [ill [II] [IJ D CONFlDENTIAL 
dairy farming 4.4 
If napier grass present 
plot age pr ac chemi rna 
nr crop use st fert nu 
Previous use: 
1 maize/beans 
2 fallow 
3 bush 
4 cashew 
5 other 
Manure: 
1 regular 
2 sometimes 
3 never 
Napier, silage and crop residues 
Actual state: 
I dark green, good 
2 mdium green, medium 
3 yellow green, poor 
4 dried but alive 
5 dried, dying 
Chemical fertilizer. 
nbr of 50 kg bags 
over last 6 months 
If silage present: 
total acreage 
B long r. short r. 
since last long rains: 
nr of 
months Age crops: 
nr of years left yin 
Labour and investments 
8 
Recall of acuvities yesterday: Type of arrangements: 
peTS 
nr 
name m fe fe 
i co ca 
clgrm whetewa 
scutt tt rd th dr 
Other persons usually involved (regularly active on at least 
one da y per week) : 
peTS 
nr 
name m fe fe c\ gr m w he Ie wa 
i coca s cutt ttrd thdr 
Codes milking, feeding cows, feeding calves,cleaning shed, manure transpon, 
water transport, herding, tethering, waterdnnking, partnership, starung WIth 
bank loan. havmg started repayment, other starting loans, and membership 
S3""mgs club: 
yes 
:: no 
partnership D 
Starting loans: 
bank ~ repayment other loans 
savings club 0 
Comments: 
Use of crop residues 
since short rains: 
own 
neigh 
outside 
lOCal 
Codes: 
1 extensive 
2 some use only 
3 none 
Other characteristics: 
mill 
shop 
motorbike 
car 
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DISTRICf CLUSTER HOUSEHOLD AREA ROUND 
CONFIDENTIAL CD ITIJ OJ] CD D 
Milk production and sales 
Yesterday: 
nr prod cows total milk cons by calv. total human u 
produced (if handfed) consumption n 
morning 
afternoon 
Yesterday: local 
sales 
outside loc own househ relatives 
morning 
afternoon 
households 
duka·s & local 
hotels 
tourist hotels 
hawkers 
at market 
other 
sales 
un nr 
price per unit it clients 
Local sales: at less than 1 hour walking distance. 
Regular client: buying at least twice a week 
Price per unit: the price the fanner obtains 
Place: 
1 Mombasa 
2 Kilifi 
3 Malindi 
4 Kaloleni 
5 Ganze 
6 Mtwapa 
7 Mariakani 
8 Mazeras 
9 other: comment! 
Transport: 
1 public 
2 own car 
3 hired transport 
4 motorbike 
5 bike 
6 collecred 
7 walking 
8 donkey 
9 other: comment! 
households 
duka" s & local 
hotels 
tourist hotels 
hawkers 
at market 
other 
Comment: 
Codes for unit 
I treetop bottle 
2 beer bottle 
3 litres/kg 
Only I unit for day: 
treetop = 0.7. beer = 0.5 
workers other owners 
Codes for destination: 
1 left to sour-no process. 
2 ghee or butter prod 
3 cream prod 
friends left for proc dest 
next day 
D 
un nr pi pi pi tr 
price per unit it clients 1 2 3 an 
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DISTRICT CLUSTER HOUSEHOLD AREA ROUND 
CONFIDENTIAL OJ ITIJ ITIJ OJ D 
Milk conswnption recall 
Consumed on last occasion (if less than 2 weeks ago): Specification of consumption by children under five: 
pr fr 
da eq 
quanuty un qu price per so fa avail consum pers name consum 
consumed it al Unit un: ty s d 1 2 3 nr 123 
I I 
Previous day: 
1 yes 
2 no 
Frequency of consumption: 
1 every day 
2 each other day 
3 once a week 
4 sometimes when money available 
5 when milk from own cows available 
Unit: 
I treetop bottle 
2 beer botUe 
3 litre or kg 
4 KCC package 
5 schoolmilk paekage 
6 other: comment! 
If source is 1.2.3 or 4 note also 
Fanner type: 
I modem dairy fann 
2 other farm 
Additional infonnation on plots (Conn 4.1) 
plot peI'S qu dis 
nT nr II ~ 
sublocation 
Quality bought: 
I fresh local 
2 sour local 
3 skimmed sour local 
4 diluted local 
5 KCC fresh 
6 KCC sour 
7UTH 
8 milkpowder 
9 other 
When 8 or 9 make comment 
SouTCe: 
I own herd 
2 relative in compound 
3 relative outside compound 
4 neighbour 
5 dub 
6 KCC distributor 
7 hawker 
8 madeet 
9 other 
ho ca 
us re 
Comments: 
Quality land: 
I good land 
2 moderate 
3 not good 
Quality consumed (in order most consumed): 
I as drink fresh 
2 as drink sour 
3 with tea 
4 as ingredient of dish 
5 as relish 
Availability seasonal: 
I throughout whole year 
2 not in dry season 
3 not available mosUy 
Availability daily: 
I daily 
2 once or twice a week 
3 irregular or never 
Wallting distance (one-way): 
1 near home 
2 less than 30 minutes 
3 less than I hour 
4 less than 2 hours 
If walking distance is 5: S two hours or mote 
House(ar structure): 
I ordInary house 
2 temporary structure only 
3 no 
Caretaker: 
1 household member 
2 relauve living near plot 
3 watchman or gardener 
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